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NATIONAL DEVELOPMENTS 


REFORM OF SCIENCE, ENGINEERING EDUCATION 


Beijing ZIRAN BIANZHENGFA TONGXUN [JOURNAL OF DIALECTICS OF NATURE] in Chinese 
No 4, 10 Aug 84 pp 3-5 


{Article by Yu Zongsen [0151 1350 2773], of the Department of Physics and 
Chemistry, Beijing Iron and Steel Institute: "We Want to First Change Coz- 
nitively--A Discussion of the Problem of Reforming Science and Engineering 
Education" |} 


[Text] An important characteristic of the new world technological revolution 
is that production is progressively transforming from capital and labor in- 
tensive to knowledge intensive. Intellectual development and fostering otf 
talent have prominent positions, for which reason education, and especially 
science and engineering at high level institutions, is at the vanguard of 
this battle. Science and engineering education urgently needs reform to mor: 
easily meet this new trend, and to produce even greater contributions to the 
stimulation of China's four modernizations. 


Many aspects of science and engineering education need restructuring, but o! 
foremost need is a transformation of understanding. We must change what we 
recognized in the past as correct but what is actually incorrect or one sided; 
otherwise, reformation of other aspects will not be able to progress. Those 
aspects of knowledge that I consider necessary to change are given below. 


Are They “Rising Sun" Specialties or "Setting Sun" Specialties? 


Some foreign advocates of a new Industrial Revolution call traditional or basic 
industry, like the steel industry, “setting sun" industry, and call some new 
industries, like the computer industry, "rising sun" industries. This has 
given rise to the question of whether "traditional" specialties of higher in- 
stitutions that serve traditional industry are “rising sun" specialties or 
"setting sun" specialties. 


Domestically, the majority of scholars consider that from the point of view of 

conditions in China there is still a great distance between the development ot 

traditional industry and the requirements of the domestic economy. Regardless 
of what is said abroad, China's traditional industry still needs great develop- 
ment, and is certainly not a “setting sun" industry. 








Can we conclude from this that to produce a corresponding specialty at higher 
institutions requires much greater development? I feel that we cannot, and 
that is because during the new technological revolution China's traditiona! 
industry cannot develop on the basis of past technology. 


Rather, it must transform itself using new technology to develop on a new 
basis. Therefore, traditional specialties also need transformation, or thev 
will become “setting sun" specialties. In for example the current mechanized 
specialties, if students are not taught a knowledge of computing and a know!- 
edge of computer-aided design and computer-aided manufacturing, students wil! 
then be unable to meet the needs of their work even as they leave school. And 
since our specialist education must not only catch up with current trends, but 
must also face up to modernization, the rest of the world, and the tuture, 
therefore the transformation of “traditional” speciilizations is a matter ot! 
great urgency. 


We must also realize that the proportion of China's college graduates to the 
population at large is still quite low, but from the point of view of the pro- 
portion of “traditional” specialists and technicians to the production quanti- 
ty and value of traditional industry we are not less than foreign countries. 
In keeping with the transformation of traditional industry the production rate 
of labor will greatly increase. The number of workers will not greatly in- 
crease, and even if the proportion of technicians rises even higher the abso- 
lute number of technicians will not greatly increase. Therefore, older 
specialist estimates will not be expanded. At present the "traditional" 
specialties at some schools have already faced the problems of the merging of 
specialties and reductions in the numbers of new students. We must realize 
that this situation is not likely to change, and "traditional" specialties 
should adopt corresponding policies. 


In another aspect, the new specialties serving the so-called “rising sun" in- 
dustries need to treat the transformation of traditional specialties as a main 
point in the development of new specialties, for otherwise it will be diffi- 
cult for "rising sun” industries and specialties to develop. Even though much 
fuss has been made about “setting sun™ industries abroad, no up and coming 
scholar has said that traditional industry is unnecessary. We ought to notice 
that one of the important reasons that the sun is setting on Western tradition- 
al industries is that they cannot overcome competition from developing 
countries, and it is not because they are voluntarily abandoning traditional 
positions. At the same time, they are making use of the economic recession to 
carry out a readjustment, and are using new technology to transform traditional 
specialties. 


Will It Be “Ardent Devotion to a Specialization" or "Be Prepared to Change?" 


There was a prece;:t about the work of education in past academic thinking, 
which was "Devore yourself to your specialty." It began as soon as students 
entered school, as they were told how good the specialty was. This principle 
was learned from the Soviet Union. This teaching of the devotion to specialty 
is combination with the narrow scope of the specialty also narrowed the think- 
ing of the student, the negative consequence of which is that at present many 











middle aged graduates from science and engineering colleges do not meet the 
requirements of developments in new technology either theoretically or voca- 
tionally. Primarily, it is a narrowness in thinking. In addition to the 
narrow scope of their specialty, they cannot get interested in other things 
and have made limits for themselves. In addition, when people get older their 
energy is not as great as before, and it is not as easy to learn new things. 
That is why I say that this teaching of one-sided devotion to specialty is in 
reality an obstacle to technological development. 


Of course, that students understand their specialties and be devoted to them 

is necessary. Otherwise there will be no advance made in the specialties. 

But looking at the whole picture, we do not want to make specialties too nar- 
row, and even more importantly, we want to help the students establish the 
concept that the subject matter of a specialty is constantly changing. in 
addition, we want to encourage students to prepare to make new things in inter- 
disciplinary programs and integrated disciplines. We want students to not only 
devote themselves to things within the scope of their specialties, but to be 
interested as well in things outside of their specialties. And we want them 

to be prepared to eliminate things within their specialties that are obsolete 
as necessary, and to add new and advanced things. 


bo We Want to Readjust Inwardly or Expand Outwardly? 


Our specialty divisions have been learned from the Soviet Union, then later 
altered and strengthened to be even more refined that those of the Soviet 
Union. Although we are now undergoing a amalgamation and readjustment there 
are still more than in the Soviet Union, not to mention the systems of 
capitalist countries. To now address the question of meeting the challenge 
of the new technological revolution, once again brings up the discussion of 
whether to establish new specialties. I believe that particular new special- 
ties ought to be set up, but in general should depend upon the readjustment of 
the content of existing specialties to suit changes in conditions. Otherwise, 
the new specialties will possibly be led onto the disastrous path of narrow- 
ness and unsuitability of specialties. The college system in capitalist 
countries depends upon readjustment of existing content to meet changes, as 
with their "old" departments of mechanics and electronics, which are largely 
intact, but the subject matter of which has long departed from the complete 
“classical” subject matter of mechanics and electronics. Moreover, not every 
school is alike, being of a wide variety, erch with its strong points. In 

the meantime some of our specialties still are disposed toward effort spent on 
attracting students, and they make themselves sound new during recruiting to 
encourage students to take entrance examinations, but their subject matter is 
still old stuff, and it is obvious that this is not a method to adopt. 


A Finished or Unfinished Product? 


High level science and engineering schools have in the past made many special- 
ty investigations, at which time they evaluated one of the important indica- 
tions of whether the talent they fostered met the requirements, and that was 
whether students were able to immediately pick up their jobs when they took 

up their positions. Enterprise also often uses this principle to evaluate 











whether the running of a school fits the principle of 


practice. The consequence has been that in school planning hands on t 
logy and talk about practical things have occupied much school time. 
things do not differ much from curricula in middle level schools, rd 
out time for students to study theory and fundamentals. This is an in 
reason why students lack an ability to be flexibly used and have i 


staying power. 


Capitalist countries consider college students as half-finished products, 
that the companies that hire the graduates train them further is consid 
natural thing. They depend upon appropriate training after graduaci 

up the deficiencies. 


In the past we valued highly planning for training talent, but many vea: 
actual experience has shown that that is not the complete picture. |! 
now with the rapid development of modern technology, sole reliance on 
something in college is fundamentally insufficient for the needs, and « 
of graduates changing professions or changes in the focus of specialt 


be found everywhere. And this is not in the least strange, for how could tlw 
science and engineering education of the 1950's prepare people for today’ 
broad utilization of computers? And to complain that science and enyin 
colleges in the 1960's paid too little attention to the teaching o! 


and optical waveguides is also not reasonable. 


In order to keep up with rapidly changing trends, the only basis is to ir 
students’ theore: ical base and training in fundamentals. Although the 

of our specialties are not necessarily as broad as those of capitalist 
tries, it is still necessary that they be broader than at present. I! we trai 
students to be good half-finished products or vessels during the colle 
period, and figure that when they go to their positions they can quick! 

up to the particular conditions of the position, then in not too long the! 
usefulness will be developed. Years of practice have shown that if scien 
graduates are not contaminated by the deficiencies of taking facts Light! 
having higher aims than abilities, their grasp of reality is not necessa 
less than that of engineering graduates, and are certain to have great stayin 


power. Those science graduates who study engineering at the graduate leve! 
are often more successful than those who are trained as “professionals.” 
This experience is a powerful revelation for the restructuring of our 


education. 


During the time they are in school, students must spend a certain amount 
time understanding and familiarizing themselves with the reality of their 
specialties, but the goal is to learn theory on the basis of practical & 
perience. Because not having actual practice is to violate a fundamenta! 
principle of the theory of knowledge, and theory will not be learned well. 


Under current deliberation is the question of changing major high lev« 
systems from four to five years. The suggestion is that the first 4 year 
will chiefly create a basis (including basic specialized courses), and that 
after the four years they prepare for assignment by undertaking in the 5t) 
year appropriate training based on the requirements of the student's intend 
position, all to achieve a unification of suitability and appropriaten: 
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ime now we have been praisinz the kind of teacher who is responsive 


students, takes great pains with them, runs to their dorms everyday to an- 


estions, and will absciuvcely nt allow a single class member to drop 
The diligent attitude and sense of responsibility of this kind of teacher 
ill worth study and praise today, but the overall methods are still in- 


.€te. 


pinion, toreign college teaching is not as diligent as it is in China, 
heir teaching methods sre ever less tastidious. The theoretical knowl- 
our college students and specialized subject mattcr are definitely 
interior to that abroad, nor is what we learn since we even teach more and 
somewhat more. Even though this is true, foreign countries have pro- 
ih great talent. Evervone agrees that our students lack hands on 
ty od that ability to anal-ze and solve problems is insufticient. In 


ition to objective tactors, I believe this has to do with our training 


is. lust as when teaching someone to swim, when left alone the studeat 
take in a lot of water and might even nearly drown, but if one were to 


vs keep hold of students, they would never learn to swim. Uur problem 


in the fact that we too seldom release our grip. Ordinarily when stu- 


s are ferce fed too much, they will only learn that which is within their 


n. Only by fostering their abilities to learn by themselves will they 
de to continuaily absorb new knowledge throughout their lives. If we do 
w students to plunge forward into the sea of knowledge then we cannot 
them in the skill to extract knowledge on their own. If we allow them 


pliunce ahead then we cannot avoid allowing them to occasionally falter, to 


few extra steps, nor can we avoid particular obstructions. But, in 
interest of training a contingent to make a hard fight before the onrush 
ience and technology, we must adopt this method. A teacher's sense 


esponsibility ought still to emerge from this respect. The only reiative- 


eprehensive method is on the one hand to teach with tireless zeal, and 
e other to also dare to release one's grip to allow students to learn for 


nselves, and to not fear that they will go astray or run into a wall. 








NATIONAL DEVELOPMENTS 


PROVINCIAL S&T TASKS POR 1984 
Changsha HUNAN JINGJI XINXIBAO in Chinese 5 Apr 84 p 4 


[Text] To implement the strategic principle put forth by the Party Central 
Committee that “to develop the economy, we must rely on science and technology, 
and science and technology must be geared to the needs of economic 
construction,” and in line with the situation in Hunan, the provincial science 
and technology plan for 1984 is as follows: 


Agriculture is the foundation of the national economy, and the key science and 
technology provlems in the area of grain to be tackled in Hunan this year are 
“the breeding of hybrid paddy rice combining high quality, multiple resistance 
and high yield, xxxcxxxxxxxxxxxxxxxxxxx and the study of mechanisms,” the 
“application of systems engineering in agricultural production” and other 
projects. In order to raise the economic results of Hunan's agricultural 
production, we are also paying cctention to problems in the areas of animal 
husbandry, aquatic production and cash crops. The areas of animal husbandry 
and aquatic production primarily involve “the development of feed sources and 
the study of animal rearing technology,” “the study of cross-breeding and 
improving hogs to raise the lea:. meat ratio,” “the study of commercial fish 
culture for inland lakes and reservoirs,” and “the study of special aquatic 
products,” etc. In the area of cash crops, we will stress “the breeding and 
comprehensive utilization of new varieties of cotton that are non-toxic and 
disease resistant,” “the breeding of improved varieties of ranie and technology 
for rapid ramie raising,” “tea processing technology,” “the breeding of high 
yield and high erucuc acid, varieties of double low [Shuang di 7175 0144] rape 
and technology for the processing and utilization of rape” and the development 
of a coordinated process for mandarin oranges and yargtao (Actinidia 
chinensis), etc. In order to comprehensively promote the development of 
Hunan's ayricultural production and the whole economy, the provincial science 
committee has already decided to make the four counties of Hanshou, Suining, 
Hengdong aod Liuyang that are spread over lake, mountain, hilly and semi-hilly 
semi-mountainous areas into key counties relying on science and technology to 
develop and piomote the economy. 


Neither the development of Hunan's industrial production nor. the overal! 
economic results of its industrial enterprises are sufficiently ideal. In 
order to change the appearance of Hunan's industrial production, this year the 
provincial science committee will coordinate the concerned departments 











responsible tor the work to do a good job with the technica! transformation of 
the three experimental science and technology plants--the Shaoyang city leather 
manufacturing plant, the Jianxiang porcelain plant and the Linxiang county 
nitrogen fertilizer plant. 


In the field of food processing, apart from continuing to study the question of 
new technologies and new products for staple products such as tobacco and 
liquor, we must also get a yood handle on studying infant and health food 
products such as the in depth processing of husked rice (like convenience rice 
flour and convenience cooked rice) and soy bean milk. 


In the field of textiles, we will stress the study of the development of a 
coordinated process for improved varieties and capital construction for ramie, 
restructuring of processing technology and new ramie textile products. We will 
also assist production departments in developing jute carpets. 


Tn the fields of metallurgy and construction materials, we will stress the 
overall recovery and utilization of nonferrous metals, the comprehensive 
utilization of pulverized coal in thermal power plants. 


Insufficient energy has been one of the main reasons all along limiting the 
development of the province's economy. This year, in addition to continuing to 
set up projects that have already attained significant positive results by 
Stages such as planning the comprehensive utilizatioa of electric generation by 
bone coal, improving the management of mass motion at hydroelectric station 
reservoirs and economizing in the use of kitchen stoves, etc., we are also 
planning the study of energy saving technology and energy saving 
electromechanical products. Besides this, this year we are also emphasizing 
the task of arrangements for microelectronics, first, by application in 
management and production process control in plants and enterprises, and we 
also want to energetically extend it to various economic administrations in 
order to raise work efficiency. This will allow Hunan to leap *) the forward 
ranks of the nation in the “new industrial revolution.” 


12452 
CSO: 4008/277 











Li LIAN ADDRESSES SCIENTIFIC ANNUAL MEETING 
SK250142 Harbin Heilongjiang Provincial Service in Mandarin 2200 GMT 27 Dec 84 


(‘Excerpts] The provincial advisory commission of science, technolos’, and 
economy held its annual meeting on 27 December, at which (Deng Sanli), chair- 
man of the provincial advisory commission, summed up the commission's work 
done over the past 15 months and put forward work arrangements for 1985. 


Attending the annual meeting were Li Lan, secretary of the provincial “PC 
Committee; Chen Lei, deputy secretary of the provincial CPC Committe< and 
governor of the province; and Zhu Dianming, standing committee member of 
the provincial CPC Committee and chairman of the provincial scientific and 
technological commission. 


In his work report, Chairman (Deng Sanli) stated: In the upcoming new year, 
by implementing the spirit of the 3d Plenum of the 12th CPC Central Committee, 
the provincial advisory commission of science, technology, and economy will 
engage in studies and appraisal on the programs of conducting reforms among 
urban economic systems, of implementing the strategies of provincial and 
regional development, and of developing econowic ecology, as weil as on other 
important issues. 


At the meeting, Li Lian and Chen Lei delivered speeches in which they fully 
acknowledged the work achievements scored by the advisory commission and 
extended appreciation to the commission's experts. 


Li Lian stated: In the upcoming new year, both provincial officials and 
scientific and technological personnel will have to bring about a change in 
their ideology. Leading organs and cadres should further rely on these experts 
who should also get closer to the organs and cadres. Work emphasis should be 
put on studying and solving the practical problems of the economy and tech- 
nology. Attention should be paid to increasing economic returns. 


Li Lian also urged the experts to offer their proposals as soon as possible 

in line with the important provincial macroeconomic policies concerning the 
power industry, animal husbandry, diversified economy, personne! training, and 
technical and personnel introduction so as to help leadership work out impor- 
tant decisive plans and targets and to achieve rapid development in the 
provincial economic and construction undertakings. 


At the meeting, a large number of experts and specialists put forward valuable 
proposals on some important issues concerning the provincial economic construc- 
tion and on the future work of the advisory commission. 


cso: 4008/171 8 











NATIONAL VLEVELOPMENTS 


ZHOU HULL ATTENDS SCIENTIFIC WORKERS FORUM 
SK250547 Hohhot Nei Monggol Regional Service in Mandarin 1100 GMT 24 Dec 84 


[Excerpt] The 4-day forum to invite scientific and technical personnel work- 
ing outside Nei Monggol to return to the region to offer plans and suggestions 
for economic construction ended in Hohhot on 23 December. 


Zhou Hui, secretary of the regional C?C Committee; Bu He, deputy secretary 

of the regional CPC Committee and chairman of the region; and Tian Congming, 
deputy secretary of the regional CPC Committee, attended the closing cerenwny. 
Comrades Zhou Hui and Bu He alighted from the rostrum to present certificates 
of honor to participating comrades who have supported the border regions for 
more than 20 years. The assembly hall resounded with rousing applause, perme- 
ating it with an enthusiastic atmosphere. 


At the forum, Comrade Zhou Hui expressed thanks to 35 scientific and technical 
personnel who had been invited to the forum to offer plans and suggestions. 

He said: Modern social science and technology are changing every day. We 
name this an era of knowledge explosion. Comrades here had sweated for the 
region in the 1950's and 1960's and contributed to building New Monggo!. We 
will not forget all of you. I hope you comrades will understand and forgive 
us for our inadequate services in the past. We have already done something 
under the guidance of a series of relevant guidelines of the CPC Central Com- 
mittee on respecting knowledge and talented persons. In the future, we wil! 
do a better job in this regard. We hope comrades will work together with us. 


CSO: 4008/17] 














NATIONAL DEVELOPMENTS 


SU YIRAN ATTENDS TECHNICAL AWARD MEETING 5 JAN 
SK060730 Jinan Shandong Provincial Service in Mandarin 2300 GMT 5 Jan 85 


[Excerpt] The 1983 outstanding scientific and technical achievements award 
meeting was held in Jiaan yesterday morning. Attending the meeting were 
responsible comrades of the provincial CPC Committee, the provincial people's 
congress standing committee, the provincial government, and the provincial 
CPPCC committee, including Su Yiran, Lu Maozeng, Wang Jinshan, Xu Jianchun, 

Lu Hong, Ma Changgui, Song Yimin, Zhu Qimin, and Li Zichao, az well as members 
of the scientific and t<cchnical leading group of the provincial government. 


Under the guidance of the CPC Central Committee's strategic policy that eco- 
nomic construction must rely on science and technology and that scientific and 
technical work must cater to economic construction, the broad masses of scien- 
tific and technical workers across the province have boldly scaled the heights 
of science, studied hard and conducted research painstakingly, boldly explored 
new things,and scored achievements in a great number of important scientific 
and technical findings. According to statistics, the province as a whole had 
977 important scientific and technical findings in 1983, an increase of some 
200 over 1982. Of these, 26 reached or approached the advanced international 
level and 378 findings reached the advanced national level. These findings 
have been popularized and applied to production in a varying degree. Remark- 
able economic results were made. The decision of the provincial scientific 
and technological commission on commending and awarding the province's 1983 
scientific and technical findings was read at the meeting. Some 219 outstand- 
ing scientific and technical findings of 1983 were recognized. 


Su Yiran, Lu Maozeng, and other leading comrades presented cash awards and 
certificates of citation to research urits and scientific and technical workers. 


Ma Changgui, vice governor, delivered a speech at the meeting. 


CSO: 4008/176 
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NATIONAL DEVELOPMENTS 


ECONOMISTS SHOULD PAY MORE ATTENTION TO S&T 
Beijing GUANGMING RIBAO in Chinese 19 Mar 84 p 1 


{Article by Xie Ni [6200 1441], economist and deputy director of the Zhuzhou 
Municipal Economic Committee] 


[Text] The Zhuzhou Electronics Research Institute's change from receiving 
operating expenses to a renumerative contract system and its going the route of 
being responsible for its own profits and losses has presented economists with 
a problem: What should we be most concerned about? Our city has 13 research 
institutes, and apart from a few fairly prosperous research institutes which 
have adopted similar methods, most research institutes are having a rather 
difficult time and have had no breakthrough. One of the reasons is that the 
system is rather rigid and lacks a set of policy measures appropriate for small 
and middle scale research institutes and they basically rely on “fees based on 
the number of people” for their livelihood, become part of an administrative 
organ, and depend on eating from “the same big pot” to get along and lacks 
impetus, force and vigor. 


Our city has 1,226 industrial enterprises but comparatively few scientific and 
technical personnel. The scientific and technical personnel in enterprises 
that are directly under the city constitute only 4.26 percent of all staff and 
workers. There is a wide and pressing need in the city's industrial 
enterprises to develop new products and new technologies, but because we lack 
talented people, our competitive capabilities fali short. On the other hand, 
our city has a number of specialized research units with concentrated knowledge 
and unused vigor. Of course, there are many reasons contributing to this 
contradiction, and of them, the inappropriateness of concrete policies and 
organizational systems is a major factor. To handle these small and 
middle-scale research institutes well and in a vigorous way, we must break out 
of the present administrative management system and economic system and the 
conditions that are not suited to the spirit of restructuring, relax policies, 
smash the situation of eating from the “big rice bowl,” give research 
institutes the necessary economic energy and autonomy, mobilize their 
enthusiasm and initiative, produce more achievements and results and allow 
research institutes to be able to develop themselves through their own 
initiative. The state must press scientific research institute to cater to the 
needs of production through policy measures in order to enable production to 
achieve even greater positive results. The development of production, on the 
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other hand, must promote the further development of scientific research 
institutes, and in this way, scientific research and production can then join 
even more closely together. 


Local research institutes rely on the method of operating expenses being handed 
down in a lump sum, which seems to “ensure stable yields despite drought or 
waterlogging;” in fact the enthusiasm of scientific and technical personnel 
cannot be fully put into play, and even with increased state expenditures, 
scientific and technological enterprises do not develop. I feel that we can 
learn from the experience of the Zhuzhou Electronics Institute, and relax 
policies in the areas of economic, finance, tax revenue, etc., adopt these 
concrete measures, and with the condition that the state provides a certaia 
amount of support, let them rely on themselves, find their own business, take 
responsibility for profits and losses, accumulate funds and develop scientific 
research. Only in this way can the road [to economic success] be ever longer 
and broader. 


First, we must change the life-time “fees for each person” to a one time 
disbursement of loan. Let them use this limited start-up money as capital, 
make overall arrangements, and seek their own benefits. We must give them 
financial autonomy and let them have a free hand. Second, we must change 
administrative-type research institutes to a research and economic entity with 
a set income. Each research institute should manage by itself, or have the 
department in charge set aside a rather high-quality small-scale enterprise 
with one or two major products as its experimental plant, internally audit 
themselves and externally have one bank account. In this way, they can both 
guarantee the fixed income of the research institute and can also be a Chinese 
style base. Third, tax revenue should be exempt for the transfer of scientific 
research results, technological service, technological consultation and 
chemical testing, and other non-fixed income, because the income from these 
projects is not great and their value is primarily manifest in social benefit. 
Fourth, we must clarify regulations: small-scale research institutes with a 
net annual income of about 10,000 yuan should be tax exempt for the amount 
under abovt 10,000; medium-scale research institutes with an annual income of 
over about 10,000 yuan should be exempt from taxation on about 10,000 yuan. 
The part above that should be taxed like a number. Fifth, for the net income 
remaining after the scientific research institute pays taxes, they must set 
rough distribution proportions. We can figure that in principie, 50-60 percent 
be used to develop scientific research, 20-30 percent be used for the 
collective welfare, and 10-20 percent be used for awarding people. The award 
money for research institutes should not be included in the total sum 
controlled by the local production award. Scientific research personnel will 
implement the responsibility system, choose their own tasks, be responsible for 
their expenses, and give awards according to economic results. Only in this 
way will they truly be able to give expression to the principle of more gains 
to those who contribute greatly, smaller gains to those who contribute a little 
and no gains for those who contribute nothing, and only then will we be able to 
thoroughly change the situation of eating from a “big rice bowl,” and 
effectively mobilize the enthusiasm of scientists and technicians. 
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If we are able to adopt these policy measures, then research institutes will be 
able to have impetus, force and vigor. The Zhuzhou Municipal Electronics 
Institute has now taken a step, and even though there were considerable 
difficulties, they are still not perfect and there has been some criticism, 

5 years of actual experience has proved that their res*ructuring direction was 
correct and that they have great vitality. When that institute began 
operations, public finance loaned it 800,000 yuan and a bank supplied some 
money, and all has already been repaid. They relied on themselves, dared to do 
pioneering work, and provided users with several dozen achievements of 
scientific research one after the other, developed technical service, and 
earned a net income of over five million yuan. Both personnel and scientific 
research methods increased, and there is still an accumulation of over 

1.7 million yuan. There is even less of a way to calculate the social and 
economic results of their transfer achievements and technological service. Why 
not go ahead with all of those good things that kill several birds with one 
stone, like those that are good for increasing the state's income and reducing 
expenditures, good for developing scientific research to promote production and 
technological progress and good for raising social and economic benefits and 
developing the economy. 


If we wish to do a good job with small and medium-scale research institutes, we 
must still adopt concrete measures and clear out the channels for scientific 
research and production. Management, economic, accounting and scientific 
committees must play the “red maiden” and act as go-betweens. In direction, 
research departments must gear themselves to production and to application; 
production departments must take the initiative in seeking “talent” and provide 
convenience. In the area of economics, operating expenses for scientific 
research and technology should be fair and reasonable--“high production, small 
profits and more income;” when production units pay expenses in this area they 
should make the source of funds clear and open up channels of communication. 
Funds that are used solely for enterprise production, personal depreciation 
funds, expenses for the trial manufacture of new products, etc., can all be 
applied to this category of expenditure. Plant and enterprise expenses used 
for purchasing successful results and technology, in turn, should be allowed to 
be included in capita! or else returned from the new increased beneficial 
results obtained after applying the new technology. If we do not open up new 
sources of funds in this way, then even though both sides (research institutes 
and enterprises) may be willing [to work together], if the enterprises have no 
money, they might as well gaze at “science” and sigh; and the research 
institutes might as well submit to anyone that pays them in order to earn an 
income, and this could easily become a biased direction. 


12452 
CSO: 4008/277 
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NATIONAL DEVELOPMENTS 


GUANGMING RIBAO ON TECHNOLOGICAL TRANSFERS 
.270810 Beijing GUANGMING RIBAO in Chinese 16 Dec 84 p 3 


[Article by Jin Zhude [6855 2612 1795]: “Open Channels for Technological 
Transfer"! 


|\Text}] In a developed commodity society, technology is also a kind of com- 
modity. This is not only because technology at this stage has the general 
characteristics of a commodity, but also because the process of technology's 
turning into production capacity through exchange is quite similar to that of 
common commodities. 


The "production" of technology refers to the process of research, invention, 
and creation, and the product is the research achievements and new technology. 
After a new technology is produced in a research unit, it will enter the field 
of circulation and eventually reach the field of “consumption” through ex- 
change, thus turning into actual production capacity. In a usual case, a new 
technology must go a long way in the field of circulation and pass many “tests” 
before it can come into play in the production process. In general, there are 
two main forces that push it through the field of circulation. One is the 
administrative force, and the other is the economic force. The handling of 

a new technological achievement includes two aspects. The first includes the 
registration, assessment, appraisal (offering rewards), development, and pro- 
motion (patent offers also belong to this aspect); and the second includes the 
formlation of some policies for the circulation and exchange of this tech- 
nological achievement and the formulation of plans and measures for developing, 
promoting, and applying some key technologies in a coordinated way. The so- 
called economic force is effected through the use of economic means in light 

of the law of value. it will help channel the technological achievements into 
production units and turn them into actual production capacity through the open- 
ing of technology markets and by means of trade. 


The technology markets are a product of the full development of the commodity 
economy. in the past we lacked a correct understanding of the commodity eco- 
nomy, and used to regard it as an opponent factor to socialism. We did not 
recognize that technology is also commodity and also has an exchange value. 

So we forbade the compensable transfers of technology, and as a result there 
was no technology market and no technology trade. Under these circumstances, 
the transfer of technology could oniy be handled by administrative means alone. 
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However, the administrative departments concerned did not take technolegy 
circulation (or the whole set of work concerning the management of technolcgi- 
cal achievements, as we used to say) as a bridge or a link between scientific 
research and production so as to manage it in a comprehensive and systematical 
way. Rather, the work concerning technology transfer was divided into a 

number of specific parts which were assigned to separate functional departments. 
For example, the registration and assessment of technological achievements was 
handled by scientific and technological information units; the issuance cf 
rewards was decided by the scientific and technological management cepariments; 
the work of popularizing new technology and promoting the exchange oi tech- 
nology was the duty of various research institutes; ind no specific units took 
charge of the work of developing new technology. There did not even exist a 
patent system whatsoever. As a result, technical personnel and research units 
had no way to promote the application of their new technological achievements 
and receive no benefit, and this certainly dampened their enthusiasm. 
The "CPC Central Committee Decision on Reform of the Economic Structure” 
adopted by the 3d Plenary Session of the 12th CPC Central Committee clearly 
points out: “The full development of a commodity economy is an indispensable 
Stage in the economic growth of society and a prerequisite for our economic 
modernization. It is the only way to invigorate our economy.” In recent 

years the compensable transfer of technology and the emergence of a technology 
market have greatly promoted the development of the national economy as a whole, 
and have also proved the correctness of the Party Central Committee's decision. 
From emergence to full flourish, the technology market in our country has 
developed almost with the speed of a whirlwind. In i to 2 years, all kinds 

of technology development companies, consultant companies, and development 
companies have sprung up like bamboo shoots after a spring rain. Technology 
trade has become an important component part of our socialist economy. Accord- 
ing to rough statistics from a number of provinces, the value of technology 
transfers from the military industry to civilian industries alone amounted to 
more than 300 million yuan this year. At present technological exchanges are 
very brisk in all parts of the country. Technology exhibitions and sales fairs 
have attracted thousands and thousands of enterprises. Technological intorma- 
tion has become the hottest commodity. In the course of extensive technologi- 
cal exchanges, the value of technology has been recognized, and so has the 
value of intellectuals and mental work. Diplomas and various educational cer- 
tificates have also become more and more valuuble. Studying technology and 
seeking more knowledge has become the order of the day. The initiative of 
intellectuals has been aroused and their role has been brought into better 
play. The educational level of the broad masses has gradually been raised. 
This will inevitably promote the rapid development of science and technology 
and will give rise to more and more technological achievements. The technology 
market will become ever brisker. This will precisely be a benign cycle which 
promotes the prosperity of our socialist economy and our scientific and tech- 
nological undertakings. 


However, we should also notice that some problems in the management of tech- 
nology transfer should be urgently solved. For ecxanple, there are the follow- 
ing problems in economic management concerning technology transfer: First, 
although many “companies” and "centers" now have been established, people still 
do not quite know how to operate these organizations. in porticular, they do 
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not know the process of inviting tenders, entering bids, and signing contracts 
and the essence of these procedures. Therefore, cases related to infringements 
upon others" rights, violations of contracts, and business disputes have occur- 
red frequently. Some units and individuals have even broken the law in con- 
ducting business. Although some enterprises have accumulated quite a tew 
technological achievements, they still cannot properly transfer them to make a 
profit because they do not know how to handle this business or how to run the 
organizations engaged in technology transfer. Second, before entering the 
market, technological achievements always have to undergo a process in order 

to turn themselves into commodities, and that is the technological development 
vork, as we often say. Technological development requires some funds. Because 
it may succeed and also may fail, investment in technological development is 
called risk investment. At present a prominent problem is the insufficiency 

of funds for technological development. This is related to the thinking of 
some authorities concerned. They think that investment in technological 
research and development must have guarantees, and funds appropriated to 
enterprises for technological transformations must also have guarantees. As 

a result, funds for technological development are always insufficient. Third, 
there should be competition in the technological market, and only by taking an 
active part in the market competition and winning in it can en owner of tech- 
nology continue to develop it. However, many people now still think that they 
may make a good fortune for a long time by monopolizing an advanced technology. 
This does not conform with socialist principles and is not a practice of high- 
minded people. Of course, we should protect people's right to their knowledge 
and technological property. But the protection of property rights is to 
encourage competition rather than secure a monopoly of technology. To win in 
the competition, one should have three conditions: 1) The technology one pro- 
vides should be of high quality; 2) the price should be reasonable; and 3) the 
technological service should be good. Among other things, the quality of 
technological service has a bearing on the application of the technology and 
also on the reputation of the supplier of the technology. However, people have 
not paid sufficient attention to this work yet. Fourth, the transfer of tech- 
nological achievements is not merely the circulation of technology; it also 
includes technological consultation, tendering for and contracting projects, 
hiring technicians from research units on a short-term basis, and technicians’ 
sparetime work to spread their knowledge. It is necessary to work out relevant 
policies and rules in these aspects in order to guide these processes. 


in order to make the technological market thrive and to facilitate the transfer 
of technology, we should promote the study of theory on techno-economics. The 
study of techno-economics should not only be directed at the analysis of some 
individual items, such as the study of the economic results of a research 
project or a technological transformation project in an enterprise; but we 
should also orient the study to the basic and overall! factors of the economy, 
including the application of the law of value in the whole process of tech- 
nology transfer, from the “production” to the “consumption” of technology, the 
forming and measure of the value of technology, and the role of technology 
transfer in economic development. 


CSO: 4008/176 
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NATIONAL DEVELOPMENTS 


LOGISTICS REFORMS AT CAS SHANGHAI BRANCH 
Beijing RENMIN RIBAO in Chinese 18 Oct 84 p 3 


[Article by Xiao Guangren [5135 7070 2704]: “An Important Reform at the 
Shanghai Branch of the Chinese Academy of Sciences; Research Logistics 
Work Tried as Enterprises"] 


[Text] The Shanghai branch of the CAS has in recent years been trying out 
an important reform. They have been gradually merging several closely- 
related subordinate logistics units, unifying their logistics work and 
putting into practice the management of these as enterprises. This is 
basically a revision of the long-time practice whereby each research unit 
conducted its own "mini society.” This has improved service, and created 
the conditions for research logistics work to make a socialized transition. 


The CAS Shanghai branch has 20 subo.idinate units. Each unit, large or 
small, had its own set of logistics organizations. These were often 
duplicates separated from each other by no more than a wall. This not 
only was a waste of manpower, materiel and financial resources, but was 
also inconvenient to manage, with very little work benefit. After re- 
searching the situation, branch leadership decided to implement a reform 
of the management system by merging the logistics work of adjacent research 
institutes and beginning to manage these as enterprises, so as to make 
logistics work “serving, beneficial, economical and reliable." 


During the past year, the Shanghai branch of the CAS has implemented or 
is now implementing the following reforms: 


1) In the vicinity of Yueyang Street, very near to the research institutes, 
they are preparing to establish a logistical service company, which will 
combine under one management the administrative and housekeeping services 
for several research institutes in the vicinity. As a first step they 
merged the 54 vehicles and 38 drivers of several units, forming them into 

a consolidated motor pool. The motor pool dispatches capable cadres, 
carrying out the methods of rewarding the industrious and penalizing 

the lazy, which has aroused the enthusiasm of everyone. After the merger, 
the vehicle utilization rate went up, and things which had been difficult 
to do before are now being accomplished readily. For example, the 
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Biochemistry Institute once needed the use of 13 vehicles within one hour: 
when the research institutes* support was so dispersed, there was no way 
that so many vehicles could be sent. In this instance, they were on 
their way as soon as the service company heard the order. Ordinarily, 

if one conforms to regulations and the necessary procedures, one can 

be sure of obtaining a vehicle at any time it is needed, even at night 

or on Sunday. The result of this reform has been to eliminate the 
uncertainties of converned responsible people in the institutes, and they 
have requested the branch academy to consolidate all housekeeping support 
work. The support service company is at present preparing for a 
consolidation of all maintenance and health work. 


2) To set up and perfect regional compatibility of large-scale instru- 
mentation, they are expertly managing communal laboratories. The research 
institutes in the Shanghai area altogether have 417 pieces of academy 


managed large-scale instruments, with a value of 50 million yuan. According 


to CAS ieployment, the various institutes of the branch organizations 
practice communal use of instruments and equipment, and have established 
42 communal laboratories, with a total of 88 academy managed instruments. 
Since implementation of special management communal use and quota checks, 
the equipment utilization rate has increased by 10 percent. 


3) The branch academy is preparing a technological situation service 
company which will handle equipment supply. There are four service 
departments within thecompany. At the present time they are setting up 
a metal equipment service department on Yuevaneg Street, which will be 
responsible for supplying and acting as purchasing agent for ferrous 
and nonferrous materials. In addition, they will act to cut materials 
and metal shavings, and deliver goods to customers. 


4) They have set up an engineering contract company to organize certain 
engineering projects for the research institutes. This will include 
doing all the work's early stages, such as design, construction, com- 
pletion, acceptance check, etc. 


The Shanghai branch of the CAS this vear has carried out pilot projects 
on the several aforementioned areas, opened up the situation. With the 
experience gained, they plan in the coming year to put these into full 
practice. 


12625 
CSO: 4008/56 
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NATIONAL DEVELOPMENTS 


TECHNICAL SERVICES OF S&T PERSONNEL ENCOURAGED 
Provincial Regulations 
Shijiazhuang HEBEI RIBAO in Chinese 9 Apr 84 p 1 


[Text] On 20 March, a leading science and technology group of the provincial 
government issued “Opinions on some questions in current after-work hours 
technical service of scientists and technicians.” The main contents were as 
follows: 


1. Hebei has few scientists and technicians and they are distributed quite 
unevenly. Consequently, provided that scientists and technicians complete 
their work, the pursuit of after-work hours service should b a major measure 
for a certain period from here on, giving impetus to technological progress and 
promoting the four modernizations. Leading cadres at all levels should take a 
positive attitude, energetically encourage it and give their warm encouragement 
and support. 


2. As for past after-work hours technical service activities engaged in by 
scientists and technicians, on the one hand we should clearly distinguish 
correct and incorrect activities based on relevant national laws and policy 
regulations; and on the other, we should analyze and handle them historically 
and objectively. All advisory and service departments or commissioning units 
that sign after-work hours service contracts with scientists or techniciens or 
their units should uphold the honor of the contract and continue to implement 
all the provisions stipulated in the contract; if the original provisions of 
the contract are not appropriate, they should be revised or rescinded through 
joint consultation by both parties, and so one side may revise or rescind 
without authorization; nor may they deny the legality of a signed contract 
because of organizational adjustments or personnel changes. All advisory and 
service departments that organize scientists and technicians to undertake 
after-work hours technical service work without securing the agreement of the 
unit to which the scientists and technicians belong, the department seeking 
service should explain the situation to the concerned units and bear the 
responsibility and the scientists and technicians should not be blamed. It is 
improper for commissioning units to directly hire scientists or technicians to 
undertake after-work hours service projects or for scientists or technicians to 
take the initiative in contracting an after-work hours service project without 
getting the agreement of the unit they belong to, and the commissioning unit 
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should bear the responsibilit~e. The scientists and technicians should als: 
explain the situation to the unit they belong to and also voluntarily make a 
self-criticism and the leadership of his unit should reinforce his ideologica! 
education, but absolutely not allow this to be used to punish the person. 


3. We should view past remuneration of scientists and techn‘cians for engaging 
in after-work hours technical service as legal income and should not treat it 
as improper income, and in principle, they should aot have to turn it in to 
their unit. Apart from those scientists and technicians who sign cont racts 
with the unit they belong to, if technical service remuneration is too great 
(meaning more than 1,000 yuan greater chan the average per capita income) or if 
the technical service time is not completely after hours, or if he used 
equipment or materials, etc. from bis own unit, he should hand in an 
appropriate part of the amount to his unit after both sides have discussed it. 
In the course of after-work hours service, it is discovered that some of the 
scientific or technical persornel's income was received in kind or the means of 
drawing money does not tally with the financial system, etc., the 
responsibility should be placed or the commissioning unit and should not be 
made the responsibility of the scientists and technicians, and even less seen 
as their “economic crime.” 


4. Those scientists and technicians who earned a certain remuneration in th 
past through engaging in after-work hours technical service, and who were 
treated unjustly or handled wrongly, such as being discriminated against , 
criticized or investigated, etc., should have the situation rectified by the 
various concerned units as quickly as possible, and these units should adupt 
appropriate methods to remove the influence of those acts and allow the 
scientists and technicians to rid themselves ot this burden and to work boldly. 


5S. From now on, scientists and technicians who engage in after-work hours 
technical service should do so in an organized way and with leadership. 
Provided that they complete the scientific and technical tasks set out for them 
by upper levels and by their own units, various concerned units should actively 
organize scientists and technicians to carry out after hours technical service 
and also sign contracts t at combine responsibilities, rights and benefits. 
Under most conditions, the consulting service department or the commission! ng 
unit may not directly hire scientists and technictans to undertake after-work 
hours technical tasks without getting the agreement of the units to which the 
scientists and technicians belong; and the scientists and technicians should 
not undertake echnical assignrents on their own initiative without the 
agreement of their own units. if some units really have a crucial technical 
problem urgently requiring a solution, and they designate and hire some 
scientists or technicians to undertake it or give guidance after hours, and it 
the scientists or techniciars agree and if they really have the spare strength 
to take it on, the unit to which the scientists or technicians belong should 
proceed from che overall situation and give their active support, and take thy 
initiative themselves to discuss the matter and sign a contract with the 
commissioning unit. They may not use any pretext to refuse, obstruct or create 
difficulties. 
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6. Under certain historical conditions, technical service activities engaged 
in by scientists and technicians in their after-work hours are a kind of 
supplement to scientific and technical planning and management. Each area, 
department and unit should provide support and protection according to relevant 
national laws and policy stipulations, and should strengthen its ideological 
and political work in regard to the broad masses of staff and workers, overcome 
“seeing red” and smash the “big rice bowl” and egalitarian thought. At the 
same time, they must also teach scientists and technicians that they must 
guarantee completion of the scientific and technical tasks assigned by their 
own unit, and with these prerequisites, they may undertake after-work hours 
service activities; they should also encourage scientists and technicians to 
contribute to four modernization construction without thinking of remuneration 
and teach them to conscientiously follow the various national rules and 
regulations and cadre discipline. 


7. After they receive this document, each area and department should carry out 
an overall investigation once on the circumstances of scientists and 
technicians engaging in after-work hours technical service work, and if they 
discover problems, study and solve them in good time. 


Commentary On Support of Technical Service 
Shijiazhuang HEBEI RIBAO in Chinese 9 Apr 84 p 1 


[Text] With the development of economic construction and reform of the 
scientific and technological system, some scientists and technicians in Hebei, 
with the precondition that they have completed their work, are actively 
engaging in after-work hours technical service in order to promote the progress 
of production and technology and have played a definite role and made 
beneficial contributions, particularly in transforming technology in small and 
medium-scale enterprises and in raising the technological level of agricultural] 
production. The after hours technical service activities engaged in by 
scientists and technicians should receive encouragement and praise. However, 
some have been called “not engaged in proper work,” or “pursuing money;” some 
been implicated in “economic crimes,” brought on trial, investigated and dealt 
with; party members of some trial units in party rectification have not been 
abie to register because of this matter. This is a new situation and new 
problem that has appeared in the course of implementing the policy for 
intellectual elements. Seen from an understanding of the reprimand materials 
regarding some scientists and technicians and from the investigation of some 
units, in addition to an unclear understanding of the policy limits of 
“economic crimes” and “reasonable remuneration,” these problems have appeared 
because neither “left” ideological influence nor the tendency to look down on 
intelligence and discriminate against intellectuals have still not been 
eliminated from the minds of some leading comrades, and because these leaders 
are slow in responding to the implementation of the party's intellectual policy 
and their thinking is not sufficiently liberated. A leading science and 
technology group of the provincial government issued “Opinions on certain 
questions in current after-work hours technical service work of science and 
technical personnel,” and each area, each department and each unit should 
conscientiously implement it, and correctly deal with the questions of the 
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remuneration obtained by scientists and technicians for engaging in technical 
service in their spare time and other questions. 


We must see that the thorough implementation of the guiding principle for 
developing science and technology depends on giving full play to qualified 
scientists and technicians, and that in welcoming the challenge of the “new 
technological revolution,” we must also strengthen the development of 
intelligent sources. Consequently, the continued implementation of the party's 
intellectual policy is still a major task. All levels of leading comrades in 
the party and government should have a fervent sense of responsibility and 
sense of urgency in regard to this, in order to create a social enviromment and 
general mood of respect for intelligence and respect for human talent. They 
should encourage scientists and technicians to give full play to their surplus 
enthusiasm and latent abilities and to be bold in making more contributions to 
the four modernization construction. 
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NATIONAL DEVELOPMENTS 


MAKING FULL USE OF S&T PERSONNEL RETURNING FROM ABROAD URGED 
Beijing GUANGMING RIBAO in Chinese 29 Aug 84 p 1 


[Editorial by staff commentator: "Fully Utilize the Scientific and 
Technical Personnel Returning From Advanced Study Abroad" ] 


[Text] In the past several years, China has sent considerable numbers of 
scientific and technical personnel abroad for advanced study; nearly 
10,000 of these have completed their studies and returned home. Among 
these are many who have mastered the advanced foreign science and tech- 
nology of the 1970's and 1980's, and strengthened the ability of their 
fields to use advanced S&T methods to gain research achievements. These 
people are in their prime, in the period of their maximum professional 
competence. It is hoped that some of these comrades will replace the 
older generation of scientists at the forefront of S&T. We must make 
the fullest use of them: this will develop China's SST, speed up the 
economic construction China so urgently needs, and is in addition an 
important part of the present policy toward intellectuals. 


At present, this particular batch of S&T talent is the abundant creative 
strength of our S&T community, and should be highly valued and received 
the fullest attention. First of all, they should be rationally arranged 
and employed. The research projects in which they were engaged while 
overseas should be basically linked up with the work they did before 
going abroad. There should be support and encouragement for them to 
extend the frontiers of their fields, in order to attain high quality 
results as soon as possible. After their return from abroad, their 
professional directions can be adjusted slightly in light of China's 
specific realities and conditions, merging each person's aspirations 
and characteristics and rationally arranging his or her work. Next, 

we should continue to train and improve them, and those comrades among 


them who combine good political character with a high degree of professionalism, 


and have organizational and administrative ability, should in time be 
selected to move up to leadership posts at various levels. Again, those 
who owing to their going abroad did not go through the evaluation of 
technical titles, should have their technical titles and work rectified 
according to the national regulations; this should be resolved in time. 
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The research results achieved overseas by these returned S&T personnel 
will be and important component of China's research. Of the research 
projects they were engaged in abroad, some are needed to create definite 
work conditions in China, and must be linked up with research work in 
order to benefit national economic construction. Some research projects 
also are to be done in a race against time, in international competition. 
For this reason, the concerned units which sent these people abroad should 
have a firm grasp of some important and worthwhile projects which are 
urgently needed. They should bring every positive factor into play, 

fully tapping the latent power that is now available, creating the 
necessary work conditions for this talent, including such things as 
laboratories, instrumentation and equipment, materials, capable assistants, 
etc., in order to ensure that their research work can go forward effectively. 
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NATIONAL DEVELOPMENTS 


HUNAN BANKS FUND S&T PROJECTS 
Beijing RENMIN RIBAO in Chinese 19 Oct 84 p 3 


{Article by Wu Kinghua [0702 5281 5478]: "Hunan People's Banks at Various 
Levels Positive About Granting S&T Funds"] 


[Text] The Hunan People's Banks at various levels have acted positively 
in granting S&T funds to support research units and enterprises in 
developing new technology and disseminating new results. According to 
the banks’ statistics for the entire province, a grand total of over 25 
million yuan was granted for S&T this year from January to September. 
This has resulted in new production worth 60 million yuan, and additional 
new tax revenues of more than 26 million yuan. 


In recent years, a significant number of projects could not be carried 
out, owing to some Hunan research units and enterprises lacking the 
necessary funds. In addition, many research findings and imported new 
technology could not be trial-produced and put into production. Based 
on this new situation, the People’s Banks in such places as Xiangtan 
and Zhuzhou made a bold effort to carry out the granting of research 
funds. The Xiangtan branch People's Bank last year granted 503,800 yuan 
which was used for trial manufacture and production of 11 projects. At 
the end of the year, these projects were completely successful, and some 
obtained obvious economic benefits that year after batch production. 

The Provincial People's Bank gave its prompt approval to the Xiangtan 
branch's undertaking, and issued clear-cut and explicit stipulations 
regarding the extension of research grants. 


The Hunan People's Banks at various levels, while taking a positive 
initiative in granting funds for scientific research, are at the same 
time acting cautiously. Before any funding, they carry out in-depth 

S&T and market surveys, with the aim of determining and proposed projects’ 
technological advancement levels, maturity and suitability, as well 

as their economic effectiveness, rationality and feasibility. In other 
words, if full credit is extended to support S&T research in progress, 
what are the potential high level results? 


The Zhuzhou Electronic Research Institute began design work on the CMC-80 
microcomputer at the end of 1981, and at that time asked the People's 
Bank for funding support. When the People's Bank received the application, 
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it carried out a technological survey, which resulted in the bank 
providing 460,000 vuan in development support. After development was 
completed in July 1982, the Electronics Institute requested additional 
funding. The Zhuzhou branch bank sent experts to take part in classes 
on microcomputer use conducted by the Electronics Institute, made a 
detailed appraisal of the data from this accomplishment,and carried out 
a forecast of market trends and the profit situation. Recognizing the 
development prospects for this microcomputer, from 1982 to 1984 they 
extended a total of 1,390,000 yuan in support of this microcomputer. In 
the past 2 years, the Zhuzhou Electronics Institute has produced a total 
of 2,118 CMC-80 microcomputers, realizing a profit of 1,769,900 vuan. 


The Hunan People's Banks at various levels, with fundamental economic and 
technical justification, have dared to break with convention and extend 
grants to prejects which are technologically advanced and capable of 
repaying the funding. The Hunan Electronic Computer Service Company was 
a newly established unit, with only 300,000 yuan in funds. In May of 
this year, the company, with State Economic Commission approval, decided 
to import a system which consisted of some six microcomputers operating in 
network. They had targeted the foreign exchange, but lacked the matching 
funds in Renminbi, so requested a loan from the bank. According to 
convention, a unit seeking such funds must have a certain amount of funds 
on hand before obtaining permission to borrow additional funding. After 
looking into the situation, the Changsha branch recognized that importing 
the microcomputer system and its matching parts would open up the Hunan 
computer industry and would be of major significance in promoting the 
progress of science and technology. Therefore, the bank decided to make 
an exception and gave support in the form of a grant of 6,780,000 yuan. 
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NATIONAL DEVELOPMENTS 


RESEARCH INSTITUTES NEED MORE AUTHORITY 
Beijing GUANGMING RIBAO in Chinese 8 Apr 84 p | 


[Text] In recent years the Shanghai Machinery Manufacturing Technology 
Research Institute, the Laser Technology Research Institute, the Light Industry 
Research Institute, the Textile Science Research Institute, the Architectural! 
Science Research Institute and the Crop Research Institute of the Academy of 
Agricultural Science, as the experimental units for restructuring Shanghai's 
science and technology system, have achieved considerable accomplishments, but 
they have also met one obstacle after the other, and at present it is difficult 
to push their restructuring any further. The discussion that this paper began 
on the restructuring of the science and technology system aroused the deep 
interest of these experimental units. Several days ago, reporters from this 
paper in Shanghai invited the concerned responsible comrades of these units to 
an informal discussion, and at the meeting they urgently requested the further 
loosening of policies to stimulate science and technology work. 


They reviewed the course of restructuring during the past year and unanimously 
believe: restructuring has brought vitality and restructuring is where their 
hopes lie. By trying out the economic contract system for scientific research 
and the responsibility system for science and technology, these units have 
mobilized the enthusiasm of their science and technology personnel. They 
realize from actual experience in the past year that changing the system of 
drawing “all funds from the state,” and a change from receiving operating 
expenses to a renumerative contract system plus expenses for certain special 
items have brought a major directional restructuring to the science and 
technology system and that this restructuring has spurred on the integration of 
science and technology work and economic construction, making scientific 
research units take responsibility for their own development and no longer “eat 
from the same big pot” while resting on the state. To adapt to this 
restructuring, these six research organizations carried out strict economic 
accounting, and turned from pure “research” of the past to a “research and 
business model,” that is, they learned how to “do business” and paid attention 
to economic results. Of course, research institutes in the end are different 
from plants and enterprises and they also actively shoulder the responsibility 
for certain projects that have great technological significance or that serve 
the interests of society but which bring in few fees or even lose money. 
Therefore, they particularly pointed out that when financial departments 
formulate relevant tax revenue and price policies, they should not equate 
scientific research units with plants and enterprises. 
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They feel that at present the largest problem blocking restructuring is the 
fact that research institutes lack autonomy. They have authority neither over 
personnel nor over finances. A comrade from Shanghai's Architectural Science 
Institute reported that the institute director does not even have the authority 
to buy a package of tea. They said that the current restructuring involved 
piecemeal restructuring in what was in the first place a quite unsuitable 
container. In the area of awards, the Industrial Technology Institute is 
limited to disbursing the equivalent of an average three months’ wages as bonus 
and the five other institutes are limited to two and a half months’, which is 
generally about a little over a half month higher than non-experimental units. 
A comrade from the Shanghai Light Industry Institute said that they fluctuate 
in the institute according to that award ceiling and in the first year it 
played a stimulating role. But this year it clearly did not work. The higher 
people's enthusiasm, the lower the award and so egalitarianism appeared at a 
new level. Science and technology personnel said figuratively that “a chicken 
in a cage, with just a little bit of chicken feed, will finish it all off with 
just a few pecks.” A comrade from the Shanghai Laser Institute said that we 
should permit research institutes to hold back a certain proportion of the 
contract income and distribute it to comrades who have made fairly large 
contributions according to the principle of to each according to his work. At 
present, Shanghai has still not broken through the fetters of certain 
conventions and there is no way that the principle of to each according to his 
work can be lived up to. If we do not solve this problem then the renumerative 
contract system for scientific research will be difficult to implement, and 
even if it is implemented there will be no way to maintain it for very long. 
Therefore, only if policies are relaxed and more financial and personnel 
authority are given to research institutes so as to allow science and 
technology work to have external force and internal motivation will they be 
able to dynamically come to life! 


A comrade from the political research office of the Shanghai Municipal Science 
Committee also attended the informal meeting. He said that the Shanghai branch 
research institutes could be said to be the earliest, in 1979, to adopt the 
scientific research contract system and actual experience has shown that it 
promotes science and technological development. 


The restructuring experiments of the past year at the sixth unit of the 
Shanghai Industrial Technology Institute were also successful. However the 
desired spread of restructuring has not gone through. At present the methods 
of Zhuzhou's Electronics Institute are not possible in Shanghai. Although 
Shanghai took the earliest steps and took the lead in restructuring the science 
and technology system, it is now dragging its feet and falling behind. What is 
the problem? It is primarily because personnel and the mobility of human 
talent have been constricted by the currently impleme ited personnel and wage 
systems; financial authority is inseparable from the restructuring of the 
financial system and the financial affairs system. It seems that if we do not 
further relax policies and if we do not carry out simultaneous restructuring of 
the personnel and wage systems, then it will be very difficult for lower levels 
to free themselves. 
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NATIONAL DEVELOPMENTS 


ECONOMIC MANAGEMENT IN SCIENTIFIC RESEARCH INSTITUTES DISCUSSED 


Beijing KEYAN GUANLI [SCIENTIFIC RESEARCH MANAGEMENT] in Chinese No 4, 
1984 pp 73-76 


[Article by Du Shunxing [2629 7311 5281], Management Cadres Institute, 
Chinese Academy of Sciences] 


[Text] In modern society, the development of science and technology has 
played an ever more important role in the development of the national 
economy. Therefore, improving the economic benefits of scientific and 
technological activities and accelerating the developmental speed of the 
national economy are economic problems to be studied by technologists 

and economists. The following are my opinions on the economic management 
of scientific research units. 


I. Set out from Macroscopic Economic Management and Restructure the 
Scientific Research Fund. 


The most important tasks of our developing scientific work under socialism 
are to serve economic construction and serve the consolidation of national 
defense and the continuous improvement of our people's material and cultural 
life. As was pointed out lately by the secretary of the Party Central 
Committee, the direction and tasks of the Chinese Academy of Sciences 
include: vigorously strengthening applied research, enthusiastically but 
selectively participating in developmental work and continuing to stress 
basic research. These are the starting points and goals of our country's 
scientific research. 


The development of a socialist economy requires the realization of a planned 
and proportionate development law. Scientific work is an essential part 

of the national economy and therefore must also follow this law. However, 
the scale and level of scientific research must be suited to economic 
development and maintained at an appropriate level. This is because 
scientific research activities consume fixed resources of manpower, 
materials and funds. When redistributing the national income, the 
proportion which can be put into scientific research activities depend on 
the level of economic development. With the gradual expansion in the scope 
of scientific research and the increases in the difficulty of research 
work, scientific research activities will require more and more funds. 
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This is why scientific research activities face the obstacle of limited 
financial resources at a certain stage of development. In developing 
countries, this is a very prominent problem. For example, the development 
of a high-energy accelerator in our country has to be abandoned because its 
high demand for funds and technology is not suited to redistribution in the 
current national economy. This is why we have to reconstruct our macroscopic 
economic management in order to develop science and cechnology further. 

The current financial system for scientific research is taken care of by 
the state allocation system. It does not have much of a function in 
managing of scientific research, much less a function in balancing the 
economy through managing funds and promoting the development of scientific 
research. 


The financial resources of the Soviet Union's scientific research institutes 
were dependent on the state budget before 1961. With the continuous 
development in the methods of economic management, however, it became 
objectively necessary that they seek a financial structure which would 
promote the integration of scientific research institutes with production. 
In 1961, “Decisions Relating to the Transformation of the Economic 
Accounting System in Scientific Research Units and Design Institutes” 

was issued by the Soviet Union's Council of Ministers. Two channels for 
financial resources opened up for the Soviet Union's scientific research 
institutes: state budget allocations and contract funds. Besides the 
portion guaranteed by the state, research institutes have to depend on 
themselves to sign economic agreements with enterprises to obtain the rest 
of their funds. The United States, Japan, France, West Germany, etc. 

have been practicing multiple-source scientific research funding for many 
years. For example, the proportion of sources of the United States’ 
scientific research funds in 1982 was: the federal government, 47.6 percent; 
industrial sectors, 48.8 percent; universities, 2 percent; and non-profit 
organizations, 1.6 percent. In Japan, the porportion in 1980 was: 

national and local governments, 28 percent and non-government sources, 

72 percent. In West Germany, the proportion in 1978 was: government, 

46 percent; industrial sectors, 5l percent; non-profit research organizations, 
1.2 percent; and foreign sources, 1.8 percent. 


Currently, scientific and technological consultation and compensated 
transference of scientific research results and other measures taken in 
our country's development of technology and the popularization and 
utilization of scientific research results are our first steps in replacing 
the unitary state-allocated system with multiple-source scientific 

research funds and the reform of funds management. However, the award fund 
system and other rules and regulations such as retention in proportion with 
income, etc. which follow the reconstruction of fund management are 
superficially supporting the development of scientific research and to a 
degree actually conditioning its development. We should reevaluate them. 
According to the spirit of Premier Zhao Ziyang's government work report 
given on behalf of the State Council at the Second Plenary Session of the 
Sixth National People's Congress, the reconstruction of the scientific 
research system is imperative and the current management system of scientific 
research funds needs to be thoroughly reformed. Scientific research units 











which are engaged in technological development and its popularization and 
utilization can practice a compensated contract system and be economically 
independent. Units which are engaged in basic research and partially 
applied research can practice the differential subsidy system. As for 
scientific research projects which demand intensive funding as well as 
technology, the foundation system which, through inter-professional 
evaluation, selects the best projects to support should be adopted. 
Responsible higher units should, through variations in the proportion of 
the distribution of scientific research funds and subsidies, adjust the 
proportion of their subordinate units" various research activities, thereby 
achieving the adjustment of the key points of scientific research work 
and the goal of setting the direction for development. Scientific 
research units should practice the director responsibility system and carry 
out personnel and financial independence. Research units should bring 
into full play their advantages, according to their specific professional 
specialties and their current situation, and develop in a planned and 
selective way technological development work, thereby practicing 
comprehensively the compensated transference system of scientific research 
achievements. Accomplished scientists of qualified scientific research 
units should be made presidents, managers and entrepreneurs ‘and should 
lead the units into an independent or semi-independent economy. Practice 
proves that the use of the leverage function of funds in the macroscopic 
management of scientific research will promote the earlier development 

of scientific research work and the integration of scientific research 
with production. Therefore, reforming the structure of the financial 
resources for scientific research funds and the budget allocation system 
is significant in strengthening the macroscopic economic management 

of scientific research. 


Il. Reform Current Fund Management System from Microeconomic Management 


The problems which we have in the management of scientific research funds 
are mainly reflected in two ways. One is that there is little money 
invested in scientific research, and the state does not allocate an 
adequage budget; the other is that the money invested does not play its 
proper role. The former is a macroscopic problem of strategies while the 
latter is a microcosmic problem of results. The emphasis here will be 

on the microcosmic problem of the management of scientific research funds. 


1. Economic Accounting Should Be Used in Scientific Research Funds 


Sacialist economic accounting is the scientific theory based on the 
summaries of Lenin, the proletarian revolutionary teacher, of the practices 
and experiments of socialist economic management. He believed that under 
the condition of a publicly owned materials system, only when enterprises are 
made comparatively independent economic accounting units, can the principle 
of democratic centralism be carried out thoroughly in economic management 

and the advantages of the relation of socialist production realized. 


Economic accounting is the fundamental principle for organizing socialized 
mass production and handling the production and management activities. 
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it is also the basic method for the planned and selective utilization 

of economic leverage to administer enterprises and businesses as well as 
an important measure for improving economic benefits. The basic goal of 
economic accounting is to solve the problem of increasing the economic 
benefits of enterprises and businesses which are engaged in scientific 
research and scientific research production. 


Over a long period, many scientific research units, due to the influence 
of the “leftist” ideology, did not pay attention to costs, depreciation, 
profits or losses while managing their scientific research funds. 

Instead of depending on themselves for expansion and research, they Look 
completely to the state for investment funds and for allocations of the 
budget. They do not pay anything for using the facilities, and do not have 
any economic responsibilities when using them. Many practices have proved 
that this kind of supply system has many disadvantages. For example, 
research units compete for investments, facilities and equipment and 

try to be “big and complete” or “small and complete"; investment is used 
improperly, the utilization rate of equipment is very low; the turnover 
rate of circulating capital is very slow; a lot of fixed assets lie idle 
and a lot of material is overstocked, thus resulting in serious waste. 

We should demand that scientific research units allocate their Limited 
scientific research funds properly, use them effectively and be sure not 
to waste any. To reach this goal, we have to do a good job of economic 
accounting. Only through this can we have control over authentic 
technological and economic data, achieve the first-rate management 

of science and the economy, make accurate decisions and achieve sound 
managerial results and economic benefits. 


2. Practice Compensated Contract System Externally and Task Contract 
System Internally 


in order to mobilize the enthusiasm and creativity of scientific research 
units and scientists and technologists, and enable scientific research 
work to play its role in the construction of the four modernizations, 

it is essential for us to strengthen our management of scientific research 
work and reform our current scientific research management system. 

To practice the compensated contract system externally and the task 
contract system internally are an important beginning in the reform 

of the current system. The Zhuzhou City Electronics Institute has set 

an example for us by overcoming many disadvantages which have existed 
among scientific research units for a long time. 


A very poor practice which has existed in our scientific research departments 
for a long time is the practice whereby the state takes full charge of 
arranging research funds and personnel. Scientific research units do not 
have any technological or economic responsibilities. The egalitarian 

“iron rice bowls" and “big rice canteens" can be seen anywhere, particularly 
among scientific research units. Problems such as indefinite tasks, 
unevaluated results, insufficient popularization, unaccounted expenditures 
and unassessed personnel are not uncommon in many scientific research units. 
As a consequence, inside a research unit and among different units there is 
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no difference between whether there are results or not, whether the leve! 
is high or low, whether the achievement is utilized or not and whether 

the benefic is large or small. As another consequence, there is no impetus 
from within the research units and no pressure from without. The practice 
of a compensated contract system promotes the popularization of results 

and the development of technology. It is advantageous to the close 
integration of technology with the economy and makes scientific research 
work suited to economic construction. 


In the internal-task contract system, funds are allocated directly to the 
person in charge and the task group. The research institutes deduct 

a percentage from the funds. In this way, economic benefits are directly 
linked up with individual benefits and the responsibilities, powers and 
benefits are closely integrated. The creators of xnowledge should be 
respected and the reward for the labor of scientists and technologists 
should be higher than that for tne labor of others in the institute. 

Only thus can we mobilize the enthusiasm of che scientific research units 
and scientists and technologists can move the development of the task 
contract system in a healthy direction. 


3. Improve Efficiency of Scientific Research Organization 


The organization of our present scientific research units is generally 

still of the 1950-60's type, with organizational structures overlapping 

each other, more staff than work, people arguing back and forth over 

their work and too much idle talent. Through the transference of scientific 
research results under the compensated contract system, task contract system 
and free organization of task groups, a highly efficient system has appeared. 
The original multi-level organization of scientific research units has 

been replaced by a three-level one which includes a director, a function 
department (section) and task group. Of the three levels, the funct‘>on 
department (section) practices its own functional work in accordance «th 
its administrative subordination; the task group is led directiy by the 
director. The advantage of this system is that the leader, by going down 

to the grassroots units, can control the firsthand material. The decrease 
in the number of intermediate links makes the guidance and direction ol 
scientific research easier. The grassroots units can have their problems 
solved immediately when they have any. When organizations are made to 
become highly efficient, the socialist distribution principle of a greater 
reward for more work should be carried out thoroughly among all the 
scientists and technologists. By giving job stipends, position stipends 

and technical stipends, and retaining scientific research achievements, etc., 
some of the scientists and technologists can be made rich, thereby largely 
increasing the efficiency of scientific research work. With the practice 

of highly efficient scientific research organizations, the number of 
scientific, technological and administrative personnel will be reduced. 
These people can be organized as mobile talent or be sent to advanced study 
and training or can participate in technological developmental work so 

as to make the best possible use of these people and their talent. 
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4. Smash Department and Local Ownership System and Move Toward Socialization 


(1) Develop the Potentialities of Equipment and Organize Sharing of 
Large-size Equipment. Quite a large number of advanced equipment which our 
scientific research units have are imported and are very expensive. The 
budget allocation for this makes up two-thirds of the scientific research 
mits’ total expenses. This is 4 tremendous figure. Therefore, good 
management of the equipment budget is essential to the good management 

of the scientific research budget. In order to manage the equipment budget 
well, close attention must be paid to the purchase and use of large-size 
equipment. In order to cut down expenses and increase the utilization of 
equipment, appropriate sharing of some frequently used equipment can be 
adopted. As for precise, complicated, rare and expensive pieces of equipment, 
a public laboratory (vr laboratory center) should be set up for them. 

In the laboratory, centralized maragement s!sould be adopted and the pieces 
of equipment taken care of by specialists and used in a uniform way. 
Research units with conditions should break the departmental and local 
restrictions and should be geared to the society by practicing the 
compensated utilization of equipment. By so doing, they nut only can 
increase the utilization ratio of the equipment but can also increase their 
income. 


(2) Cut down Administrative Expenses and Gradually Socialize Backup Work. 
Currentiy, the ratio of scientific research personnel, technical personnel 
and administrative personnel in the scientific research units is 
approximately 4:3:3. In order to reduce non-productive expenses and 
Strengthen front-line scientific research personne], we should decrease the 
ratio of auxiliary and administrative personnel and gradually commercialize 
and socialize backup work. Besides the administrative, party political, 
personnel, scientific research management and financial and accounting 
departments, a labor service company should be established to include 
general affairs, condition (of equipment), experimental factories, 
maintenance, drivers groups, child-care centers, dining rooms and other 
welfare departments and should practice independent accounting. To make it 
more secure, we should have two signs over one troop of people at the very 
beginning and be a general-affairs and requirements office (sections), 

etc. internally and a labor service company externally. When we have 
gained experience in the organization of the company, the arrangement of 
cadres and the management of business, we should make the company an 
independent enterprise unit. 


5. Budgets 


The budget is an income and expenditure plan formulated for a budgetary 

period (generally calculated by the year). It is based on the scientific 
research tasks assigned by the superior departments and on the scientific 
research units’ own plans and the summaries of previous experiences in the 
development of scientific research work plus the full exploration of every 
potentiality. It is the coordination and the comprehensive balancing of 
different tasks. It is the scientific research units’ achievements in 

technological and economic activities expressed in currency and is one of 











the important bases for judging the research units’ management of their 
economy. 


The major function of the budget is to sum up, in the form of value, 

the scientific research organizations’ consumption of manpower, materials 

and financial resources as well as their sources of income within a certain 
period and to predict each unit's scientific research income and expenditures 
within a budgetary period, thereby providing the staff and workers with 
definite and practical income and expenditure figures and bringing forward 

a direction for the continuous increase in economic results and improvement 
in management and administration. 


A scientific research unit not only must work out its expenditure plan 
but must also, on the basis of innovation and exploration, work out its 
revenue plan. Neither of them should be overemphasized at the expense 
of the other. 


Revenues include: (1) state allocations; (2) income from cooperation with 
external organizations; (3) income from intermediate test production; 

(4) income from the popularization of scientific research achievements; 

(5) income from scientific research products sold; (6) income from technical 
services; (7) income from personnel training for other organizations; 

and (8) others. 


The total of the above items estimated by year is the budgetary income. 


Expenses include: (1) research and operating expenses; (2) expenses for 
cooperation with external organizations; (3) expenses for special equipment 
and materials; (4) expenses for intermediate tests; (5) expenses for capital 
construction of technical measures; (6) expenses for technicians’ insurance; 
(7) expenses for fuel and power; (8) expenses for scientific and 
technological education; (9) expenses for books and materials; (10) expenses 
for management and administration; and (11) expenses for the wages and 
welfare benefits of the entire staff and the workers. 


All the above items estimated for the year are budgetary expenses. 


Seeing that scientific research itself has many characteristics, it is 
necessary that when working on the budget we start from reality and use 
scientific methods as much as possible to increase the accuracy of the 
budget. To achieve this, we must pay attention to the following items: 


(1) Correlation or quota methods are generally inappropriate for research 
tasks in different fields and are on a different scale due to their lack 
of constant qualities. Instead, scientific methods should be used to 
calculate the budgets these tasks need. For purely technical works with 
certain repetitions or correlations, however, the quota method should be 
adopted to calculate the budgets they need. 


(2) We should have the interest of the whole in mind and be practical and 
realistic. We should never start out from selfish departmentalism and 


35 








carry out repetitious development, purchasing, importation and capital 
construction blindly and expand our own budgets willfully. 


(3) We should bring into full play the leverage function of the economy 

and practice the compensated use of fixed assets, consumable materials 

and low-value consumer goods, thereby keeping a good economic account for 
the suppliers and purchasers and achieving a good budgetary plan for internal 
use. 


(4) When drawing up a budget, attention must be paid to the continuity of 
the previous and later periods. The balance of the previous period and 

the expenses needed for unfinished scientific research projects to be carried 
over to the next year should both be included and calculated so as to 
reflect comprehensively the realities of the period's budget. 


(5) In order to have a timely understanding of the use of the budget, 
there should be an adjustment of the budget according to each task group's 
situation at the end of the third quarter and the beginning of the fourth 
quarter of each year. By so doing, the budget can be managed on a more 
solid and dependable basis. 


12369 
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NATIONAL DEVELOPMENTS 


RESULTS OF PSYCHOLOGICAL MEASUREMENT OF S&T WORKERS 


Tianjin KEXU®YUE YU KEXUE JISHU GUANLI [SCIENTIOLOGY AND MANAGEMENT OF SCIENCE 
AND TECHNOLOGY| in Chinese No 9, 1984 pp 30-31 


[Article by Wang Jisheng [3769 2817 4141] of the Institute of Psychology, 
Chinese Academy of Sciences: “Metrological Study of Scientific Psychology" ] 


[Text] For the last 2 years I have used the techniques of self evaluation 
and psychological investigation to conduct a metrological study on the 
scientific phychologies of scientific creativity and scientific research 
management of over 700 Chinese science and technology workers. In this study, 
61,000 pieces of information were collected and through computer processing 
32,000 statistics were derived. Each statistic contained such items as 
numerical average, standard deviation, t test, f test, coefficient and 
categorical analysis. 


The results of each part of the research are briefly outlined below. 


The first part consists of the research on intellectual and nonintellectual 
factors affecting China's science and technology workers. 


I. A quantitative study on the level of intellectual development of China's 
science and technology workers showed the following: 


A. The relative coefficient of the intelligence levels between China's S&T 
workers young and middle aged, the young and older workers, and the middle 
aged and older workers in the statistical study all attained a remarkable 
level and were closely related. 


B. In comparing the level of intellectual development among China's S&T 
workers young, middle aged, and older workers, the middle aged workers were 
considered to have the highest level of intelligence. The young workers 

had the highest level in memorization capability, speed of memorization, 
memorization accuracy and memory retention. The middle aged workers had 

the highest level in observation sensitivity, accuracy in observation, 
analytical ability, combining of thoughts, thought comparison, ability for 
abstract thought, thought summation, scope of thought, quick thinking, 
thinking things out for oneself, creative thinking, richness of imagination, 
intensity of imagination, creative imagination, being conscious of new ideas, 
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creativity and capacity for work. The older workers had the highest level 
for depth of thought. 


I believe that development of the intellectual resources of middle aged S&T 
workers and giving full play to their intelligence are important conditions 
for China's science and technology to grow and flourish. 


C. Members of the departments and committees under the Chinese Academy 
of Sciences have a higher level of observation capacity, memorization, 
thinking, imagination and work capability than ordinary S&T personnel. 


D. The intelligence level at various times for male and female S&T workers 
was for the most part identical. 


Il. A quantitative study of the structure of S&T workers creativity showed 
the following: 


Research revealed that in the psychological structure of creativity the 
related coefficient levels of memory retention, quickness of thought, ability 
to think things out for oneself, creative thinking, creative imagination, 

the composition of innovative thought, and creative ability had all attained 
a remarkable level. 


I believe that being aware of new ideas is the starting point for creative 
activity, that quickness of thought is the foundation for the speed and scope 
of creative activity, that the ability to think things out for oneself is 

the foundation for originality in creative activity and that the core of 
creative ability is creative thought and creative imagination. 


III. A quantitative study on the creative thinking of China's S&T workers 
showed the following: 


A. Creative thought is closely related to the levels of ability in the 
following five thought processes: analytical ability, combining of thoughts, 
thought comparison, abstract thought, and summation of thoughts. The level 
of creative thought and the level of the five thought processes have a 
significant effect on each other. 


B. The level of creative thought is closely related to the levels of the 
following four thought qualities: scope of thought, depth of thought, 
quickness of thought, and independent thought. The level of creative thought 
and the level of these four thought qualities have a significant effect on 
each other. 


C. The level of creative thought is very closely related to the following 
intellectual feelings: a craving for knowledge, curiosity, suspicion, 

and self confidence. The level of creative thought and that of these feelings 
also have a significant influence on each other. 


D. Creative thought has a close relation to the levels of the following: 
calm mood, being able to control your feelings, enthusiasm for scientific 





research, persistence in accomplishing a task, self control, resolute 
willpower, devoted scientific spirit, and having a spirit of seeking the 
truth. The level of creative thought and these also have a significant 
influence on each other. 


IV. A qualitative study on the mental health of China's S&T workers showed 
the following: 


A. The young, middle aged and older S&T workers level of mental health and 
physical health were at remarkable levels, and showed a direct relationship 
exists between mental and physical health. 


B. The significant levels attained in the coefficients of mental health 
between young and middle aged workers, young and older workers, and middle 
aged and older workers were very close in relation to each other. 


C. The significant levels attained in the coefficients between the mental 
health and intellectual development of young, middle aged and older S&T 
workers showed a direct relationship. 


I believe that raising the level of mental health in S&T workers is a 
strategically significant method for meeting the new technological revolution. 





The second part consists of a quantitative study on creative psychology in 
science and technology. 


I. A quantitative study on the effect of 25 intellectual factors in S&T 
creativity showed the following: 


A. The 25 intellectual factors have a definite effect on basic research 

in natural science, applied and developmental research, social science 
research, and S&T management research, but the degree of effect is different. 
Of the 25 factors, the factor with the greatest effect on all of the five 
types of research was the capacity for thought. 


B. There was a certain degree of difference in the effect each intellectual 
factor had on the five types of scientific research. 


C. The factors of sex and age had a small influence on the degree the 
25 intellectual factors affected the five types of research. 


Il. A quantitative study on the effect of 25 noninteilectual factors on 
S&T workers showed the following: 


A. The 25 nonintellectual factors had a definite effect on the five types 
of research, but the degree of effect for each was different. Diligence, 

interest, sense of responsibility, initiative, and a thirst for knowledge 

were at the top of the list in effect on the five types of research. 


B. There was a certain degree of difference in the effect each 
nonintellectual factor had on the five types of research. 
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C. The factors of sex and age had a small effect on the degree the 75 
nonintellectual factors affected the five types of research. 


IIL. A quantitative study on the effect of 25 creative psychological 
related factors in science and technology creativity showed the following: 


A. The 25 factors related to creative psychology all had a definite effect 
on the five types of research, but the degree was different. The factor with 
the largest effect on the five types of research was the ability to study 
independently; the factor with the smallest effect was dreams. 


B. There was a certain degree of difterence in the effect each factor had 
on the five types of research. For example, taking the compucations of the 
five separately, the effect of organizational ability on the five types of 
research had the following respective amounts: 3.5, 2.9, 2.7, 3.4, and 3.9. 


C. The factors of sex and age had a small effect on the degree the 25 
creative psychological related factors affected the five types of research. 


IV. A quantitative study on the effect of 25 factors of social psychology 
on science and technology creativity showed the following: 


A. The 25 tactors of social psychology all had a definite effect on the 
five types of research, but the degree of effect was different. Patriotism 
was fifth in its effect on basic research in natural science; it was first 
place in its effect on the other four types of research. 


B. There was a certain degree of difference in the effect each factor had 
on the five types of research. 


C. The factors of sex and age had a small influence on the degree the 
25 factors related to social psychology affected the five types of research. 


The third part consists of a quantitative study on science and technology 
management psychology. 


A quantitative study was conducted on S&T personnel's psychological problems 
of growth, training and employment, their needs and motivations, exchange of 
knowledge, their aggregate psychology, and the problems of their professional 
positions. For example, of the 60 factors affecting the management of growth 
of talented personnel in S&T that I drafted, all the factors had either 

a large or small effect on the three types of S&T management of the growth 

of talented personnel. The research showed the 10 main factors affecting 

the S&T management of the growth of talented personnel are the sense of 
responsibility, dedication, thirst for knowledge, diligence, education, 
patriotism, determination, tenacity, and collectivism. The majority of 

the factors had a similar effect on the three types of management. 


I propose using the point calculation method to evalute S&T personnel 
for promotion, which takes the S&T personnel's achievements, awards, work, 
and economic and social results to obtain a standard point score for 
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evaluation along with their records in personnel relationships, the S&T 
personnel research results and other things that are constantly added to 
their records. When the S&T personnel obtain a certain position point 
criteria and pass the examination they are then promoted. 


12704 
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NATIONAL DEVELOPMENTS 


BRIEFS 


XINJIANG SCIENTIFIC, TECHNOLOGICAL DEVELOPMENT--The Xinjiang network of scien- 
tific and technological development, exchanges, and cooperation was set up in 
Urumqi today. The network will organize and coordinate scientific and tech- 
nological development and exchanges between departments and places and will 
provide scientific and technological service to factories, mines, enterprises, 
township and town enterprises, specialized households, scientific research 
units, institutes of higher education, and other organizations in society. 
More over, the network will provide information on scientific and technologi- 
cal development and exchanges and statistics on economic results to departments 
concerned of the Regional People's Government. [Summary] [Urumqi Xinjiang 
Regional Service in Mandarin 1300 GMT 25 Dec 84 HK} 


XINJIANG FORMS SCIENTIFIC GROUP--In order to coordinate the forces of the 
Chinese Academy of Sciences and the regional scientific research departments, 
and to make science and technology play a more important part in developing 
and building the region, the Regional People's Government and the Chinese 
Academy of Sciences have recently formed a joint leading group in scientific 
research work for developing Xinjiang. The group consists of our members and 
is led by Song Hanliang, vice chairman of the region, while the deputy head of 
the group is Sun Honglie. Under the group is a joint office, which is respon- 
sible for executing the group's decisions; and coordinating with, formlating 
plans for, as well as supervising the scientific research organization. 
[Summary] [Urumqi Xinjiang Regional Service in Mandarin 1300 GMT 9 Dec 84 HK] 


SHANGHAI PATENT OFFICE INAUGURATED--Shanghai, 27 Nov (XINHUA)--The Shanghai 
Patent Agency Office was inaugurated today. It is an agent, designated by the 
State Council, for handling patent affairs which concern foreign nationals. 

The office has also been approved by the State Patent Bureau and the Shanghai 
Municipal People's Government for handling domestic patent affairs. It renders 
services regarding application of patents, patent consultancy and technology 
transfer, and acts as an advocate in patent litigations, or as a permanent 
patent consultant. [He Zujia] [Text] [Beijing XINHUA Domestic Service in 
Chinese 1558 GMT 27 Nov 84 OW] 
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SHANGHAI RESEARCH CENTER--The Shanghai Engineering Science Research Center 
was set up on 3 January. Among those present at the inaugural to extend con- 
gratulations were Mayor Wang Daohan, Huang Ju, a member of the Standing 
Committee of the Shanghai Municipal CPC Committee, and Vice Mayor Li Zhaoji. 
The center is a think tank for Shanghai's development. Minister of Machine 
Building Industry Zhou Jiannan and Minister of Electronics Industry Jiang 
Zemin serve as honorary presidents of the center, while (Xiao Che) is the 
president. [Text] [Shanghai City Service in Mandarin 2300 GMT 3 Jan 85 OW |} 


COMPUTERS IN CHINA--As of early 1985, there will be 4,000 large computers and 
30,000 microcomputers in operation in China. Approximately 100,000 people 
are currently working on the research, development and production of computers 
or deal with the application of computers and training of skilled workers. 
According to press reports, increased attention is to be paid to computer 
technology in tue Seventh Five-Year Plan, beginning in 1986. Particular 
attention will be given to the development of text processing systems which 
can process the Chinese characters electronically. [Text] [East Berlin 
BAUERN-ECHO in German 21 Dec 84 p 6] 


CSO: 2302/54 
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APPLIED SCIENCES 


DEVELOPMENT, ACHIEVEMENTS IN CHINA'S CARTOGRAPHY WORK 


Beijing CEHUI TONGBAO /GEODESY AND CARTOGRAPHY BULLETIN/ in Chinese No 4, 
25 Aug 84 pp 1-6 


/Article by the Editorial Department of DANGDAI ZHONGGUO CEHUI SHIYE /CONTEMPORARY 
CHINESE CARTOGRAPHY/ in the State Cartography Bureau Political Research Office: 
"Developments and Achievements in Cartography in New China"/ 


/Text/ Cartography is an important measure for understanding nature and 
studying society. Cartographic work is directly related to scientific construc- 
tion planning, project quality and the achievement of results in the expected 
time period. Cartography is a line of work that is fundamental and at the 
leading edge of national economic construction. It plays an important safeguard 
role in formulating correct national economic development plans, in economically 
and effectively carrying out various types of engineering construction, in 
developing the earth sciences and space technology, and in consolidating and 
strengthening national defense. 


Cartographic work in modern China began at the start of this century. The half 
century between that time and the founding of New China was a long period of 
tangled warfare among feudal warlords, frequent civil wars to suppress popular 
revolution and military and economic encroachment by foreign imperialism. 

This caused cartographic work during this period to have an obvious semifeudal 
and semicolonial nature. It mainly served the needs of military and economic 
exploitation and plunder. Each faction strove to have its own survey organiza- 
tions and schools and carry out its own cartographic work. They made do for the 
moment and worked in an one-and-off fashion wich no long-range planning or 
complete programs and without unified technical standards and regulations. 

Only about one-third of the nation's territory had been surveyed by the eve of 
national liberation. Moreover, the completed cartographic maps were fragmented, 
did not fit together, were based on outdated techniques and of very low quality. 
Very few were of any use. The technical cartography personnel trained throughout 
this period totalled about 7,000 persons. Most of them changed their profession 
because they could not find work; only about 1,000 remained on the eve of 
Liberation. The cartographic foundation passed down from Old China was weak and 
backward. 





The establishment of New China caused cartographic work in our country to enter 
a new era of flourishing development. The party and government have paid close 
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attention to the construction and development of cartographic work. In order 
to safeguard the victorious gains of the people’s revolution, a military carto- 
graphy department and cartography school were established in the PLA system 
shortly after the founding of the country. They trained cartographic technicians, 
continually developed basic cartographic work in the eastern regions of China, 
and laid the foundation for the development of cartography in New China. Along 
with the development of large-scale economic construction during the First 5- 
Year Plan, the cartographic ranks in each construction department were expanded 
many-fold and technical levels were continually raised. This provided carto- 
graphic safeguards for control and planning on the Huai He, Huang He, Chang 
Jiang and other rivers, for key water conservancy and electric power projects 
and agricultural irrigation projects, for geological surveys and mineral 
exploration, for prospecting and exploitation of various mineral resources, 

for factory, mine, and urban construction, for railroad, highway, and shipping 
construction, and for a large number of other key construction projects. 





The establishment of the PLA Cartography College and the Wuhan Cartography 
College and specialized schools in nearly 20 institutes in various departments 
has continually provided specialized personnel for the development of carto- 
graphy through specialized instruction in cartography. 


In order to strengthen management of cartographic work throughout the country, 
unify planning and carry out basic cartography work in an organized manner on 

a national scale, the State Council established the State Cartography Bureau in 
1956 after approval by the 3lst Session of the Standing Committee of the National 
People's Congress. Cartographic work developed and improved rapidly during the 
10 years from the time the Bureau was established up to the cultural revolution. 
On the basis of studying management experiences and advanced technology from 
foreign cartographic organizations, a fairly complete cartographic systems based 
on real conditions in China was gradually set up over a decade that included 

the trilateral forces of state cartography departments, military cartography 
departments and economic construction departments, as well as cartography 
production, publishing, scientific research, education, instrument manufacture 
and repair and other types of units. The number of people working in cartography 
grew to about 100,000. By 1966, a geodetic survey network using modern carto- 
graphy techniques had been deployed on a national scale (with the exception of 
Taiwan Province). Basic national topography maps at a scale of 1:50,000 
(1:100,000 in some areas) were plotted for about two-thirds of the nation's 
total area; 1:10,000 scale basic topographic maps were drawn for about 350,000 
square km, as well as a large number of topographic maps at engineering scales. 
A 1:200,000 scale national topographic map also was compiled, and more than 

600 different common reference maps, maps for middle and elementary school 
teaching, special maps and atlases were published. 


In the area of scientific research in cartography, a cartographic sciences 
research base area was established that included the Survey and Geophysical 
Research Institute in the Academy of Sciences, the Cartographic Sciences 
Research Institute in the State Cartography Bureau, the Cartographic Sciences 
Research Institute in the Headquarters of the General Staff and research organs 
of the two colleges of cartography. Achievements of practical value have 
obtained in the application of electronic computer technologies and physical 
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distance measurement techniques, in the manufacture vf conventional carto- 
graphic instruments and equipment, and in study and application of analytical 
photographic triangulation survey techniques, especially in research on mapping 
techniques in the Oinghai-Xizang Plateau and other areas of special difficulty 
and in instrument manufacture and testing, and they have played a major role 

in the developmenc of cartography production. Among these accomplishments, China 
took the first steps rather early in research an‘ application of many new 
technologies. 


The interference and destruction caused by Lin Biao and the gang of four during 
the decade of the “Great Cultural Revolution,” shut down every cartography 
department in the country including the units under their administration. A 
great deal of technical forces were scattered about and much work was stopped. 
This seriously damaged cartographic work. 


Following the re-establishment of the National Cartography Bureau in 1973, 
survey bureaus were set up in each province and autonomous region and survey 
offices were established in each municipality according to local systems. 
Cartography production, publishing, scientific research, education, instrument 
manufacture and other units were restored or established. Cartography work in 
all construction departments also developed during the reorganization of the 
national economy. Cartography work began being restored. During this period, 
military cartography departments assumed a burden under extremely difficult 
conditions and finally completed the plotting of 1:100,000 scale topographic 
maps of the Qinghai-Xizang Plateau and other areas. This was the first time 
in history that there was a modern topographic map of China on a national scale. 





Cartographic work has taken the road toward new development of modernized 
attacks since the smashing of the gang of four, and especially since the jrd 
Plenary Session of the llth CPC Central Committee. It has closely integrated 
with the key points of national economic construction and further accelerated 
the development of topographic maps at a 1:10,000 or even larger scale over a 
wide area. It began to use contemporary levels to strengthen and reconstruct 
the various national geodetic survey networks that were deployed during the 
1950's and 1960's in order to meet the needs of modernized construction by the 
State. Moreover, following changes in local conditions, the national basic 
topographic maps at different scales have been revised, redrawn and updated in 
order to maintain the currentness of the maps. In another area, space geodetic 
surveys, compilation of striographs, machine-assisted mapping and drafting, 
aerial and space remote sensing and other new technologies are now being actively 
developed, and the sphere of cartographic services is being continually opened 
up and developed. Moreover, we have begun preparing to construct a basic 
information system for China's territorial resources that utilizes electronic 
computer technologies to store and manage the large amounts of basic information 
collected by cartography departments (the total amount of information of this 
type now totals more than 1013 bits). This will » rapid and multifunctional 
services so that a large amount of cartographic i tion can play 4 more 
timely and fuller role in national modernized construction, especially in 
surveying, studying, developing and managing territorial resources. The carto- 
graphy management system is also undergoing reform. The decisionmaking rights 

of basic level units are gradually being expanded and economic methods are being 
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used to manage cartography production. All cartography units are trying out 
contractual responsibility for funds, and we are beginning to see results from 
various forms of contractual economic responsibility svstems. he reform of 
management systems has promoted improvements in production, technology and the 
level of management. This provides excellent conditions for continually 
expanding the range of services and enlivening cartography work. 


Under the leadership and care of the party and the government, China has estab- 
lished modernized cartography on a substantial scale and level on the weak and 
backward foundation of Old China in the 35 vears since the founding of the 
nation. The roughly 110,000 cartographic personnel scattered throughout depart- 
ments across the nation have substantial technical levels and work experience 
and various types of instruments and equipment, and they are capable of adapting 
to complex, unusual and difficult tasks and working environments. China has 

used a fairly short time to complete basic large-scale cartoeraphic work on a 
national scale and is carrying out a large amount of engineering carrography. 
This has provided reliable cartographic safeguards for construction and develop- 
ment during various periods in China. Whether in terms of scale, quality or 
speed, work in these areas has now reached advanced world levels. 


Il. 


Despite the complications and setbacks in the development process and the fact 
that certain areas still lag behind advanced world levels, cartoeraphic work 
overall in New China has developed quite rapidly over the past 35 years and the 
results are very obvious. This clearly shows the superiority of the socialist 
system in China. 


1. Geodetic survey work. 


The first era of geodetic survey work in China began shortly after the nation 
was founded with a primary goal of meeting practical tasks--to provide accurate 
and reliable plane coordinates and elevation controls for drawing large area 
topographic maps and various types of engineering surveys. 


From 1952 to 1964, we completed the deployment of a national astronomical and 
geotdetic survey network. The network was evenly distributed, forming 45,000 
first and second level triangulation points and traverse points across the 
country. The points are generally 10 to 20 km apart, and the positions of the 
points were determined with a real precision of 0.2 meters (surveys before 
1958) and 0.1 meters (surveys after 1958). The network was fairly thin in the 
Qingha-Xizang Plateau, Tarim Desert and the Daxing'’anling Forest, but was 
partially reinforced in the 1970's. Depending on their needs, each survey unit 
set up theird and fourth level encryption points for this network. This increased 
tbe total number of points to more than 300,000, forming a dense planar control 
foundation in all economically developed regions of the country. 


The goal of deploying a precise benchmark survey network is to provide precise 
elevation control. More than 200,000 km of first and second level benchmark 
line surveys were completed during the 1950's and 1960's, and benchmarks were 
set up along the lines at distanccs of 2 to 6 km. The actual error in the first 
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and second level benchmark surveys is less than 0.5 m and | m, respectively, 
multiplied by the square root of the length of the line in kilometers. Because 
of the high level of precision, the precision benchmark lines were used not 

only for cartographic controls, but also have been widely used in farmland water 
conservancy projects and highway engienering construction. The encryption of 
third and fourth level benchmark survey lines done by each department as needed 
cover more than 400,000 kn. 


From 1955 to 1957 we established 24 base points and 88 first-level points to 
form a national gravitational point network. Different departments have carricd 
out 100,000's of gravitation point encryptions on the basis of this network. 
Cartography departments used them to organize astronomical and gravitational 
benchmark lines in order to guarantee precise reduction of the results of 
surface observations from geodetic surveys. They also were used for determining 
the partial gravitational field of China in order to guarantee precise launching 
and tracking of spacecraft. Geology, coal and petroleum departments used it for 
mineral and energy resources prospecting. 


In order to assure that each type of geodetic survey network has a nationally- 
unified data point system and measurement standards, it was determined during 
theearly period of network deployment that the 1954 Beijing coordinate sy«tem 
and the 1956 Huang Hai elevation system would serve as wnified data points for 
geographical coordinates and elevations. At the same time, we established a 
Length Examination and Determination Office and field comparison site to deter- 
mine lengths, an astronomical longitude main point network to determine human 
and instrument error in astronomical surveys, and gravity base lines for 
examination system for various types of survey instruments and tools guaranteed 
the scientific nature of the survey network. 


Geodetic survey work in China entered its second era around 1978. In order to 
meet the high demands of modernized construction, use the most modern and best 
technical measures and the highest obtainable precision to strengthen, improve 
and rebuild the various networks deployed during the first era, resurveys of 
existing precision benchmark lines were resurveyed and a large number of | ines 
were added beginning in 1976, forming a new national precision benchmark network 
that was evenly distributed across the country. Field surveys for a new network 
with a total of 90,000 km of first level lines were completed in 1982 and field 
surveys for a total of 137,000 km of second level lines is now in progress. 
There are an additional 100,000-plus km of first and second level benchmark 
lines in some regions that were measures by seismic, water conservancy and other 
departments that have not been included in the national network. The national 
gravity network is now rebuilding the original network with a higher number of 
levels of precision and is also carrying out a joint international survey. 


After about 5 years of data collection and analysis, data preparation, program 
testing, procedure formulation and other preparatory work, calculations of 
global adjustments for the national astronomical and geodetic network were 
interpreted successfully in one try using electronic computers in 1961. During 
these adjustments, unified processing according to precise mathematical theories 
was carried out for the more than 1 million pieces of survey data from nearly 
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APPLIED SCIENCES 


SITE FOR PRC ANTARCTIC OBSERVATION STATION FIXED 
0W301532 Beijing XINHUA in English 1433 GMT 30 Dec 84 


[Text] King George Island, 29 Dec (XINHUA)--The Chinese Antarctic expedition 
team decided this evening to set up its “Great Wall" observation station on 

the fields peninsula, King George Island, 62 degrees, 13 minutes south lati- 
tude and 58 degrees, 55 minutes west longitude. 


The location was singled out from nine eligible sites after four days of 
investigations. It was unanimously agreed upon among team members and has 
been authorized by the Chinese national committee for Antarctic research. 


The site was chosen for its favorable position, with an open, 2,000-meter-long 
coastline not far away and a fresh-water lake nearby which supplies enough 
water for daily use. The chosen site, surrounded by hills on three sides, 

is separated from the Penguin Island to the southeast by a small strait which 
can be used by small investigation boats. 


The Chinese expedition team members will hold an oath-taking ceremony tomorrow, 
followed by the unloading and ferrying of materials for the construction of 
China's first observation station in the South Pole. 


cso: 4010/53 
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APPLIED SCIENCES 


PHYSICISTS' ROLE IN NEW TECHNOLOGICAL DEVELOPMENT DISCUSSED 
Beijing WULI [PHYSICS] in Chinese No 8, 1984 pp 466-468, 462 


[Article by Song Feijun [1345 5481 0689] of Beijing Institute of Photographic 
Mechanics and Technology: "Physicists and New Technological Development") 


[Text] I. Status of Development 


Development, or exploration or promotional studies, is the research effort 
beyond laboratory studies. In the process of converting "knowledge 
productivity" to “material productivity," development is an important link. 


The “materialization" process of a technical accomplishment usually consists 
of the following steps: basic research —» applied research +> development 
— production. 


Over the past 30 years, basic and applied research in China has reached a 
certain level. A large number of scientific and technical accomplishments 
have emerged every year. Some have reached advanced levels in the world. In 
the meantime, China also built thousands of large- and medium-sized plants 
and mines with fairly complete departments and matching capabilities in 
design and processing. It can be said that things have begun to take shape. 
However, the economic benefit of the investment is still not apparent. On 
the one hand, many technical accomplishments are staying in the laboratory 
stage or even on the scientific article level. Very few of them are actually 
converted into productivity. On the other hand, the majority of the 
businesses is still carrying out production with outdated equipment and 
technologies. For example, only approximately 10 percent of the products in 
the machine industry can reach the world level in the 1970's or early 1980's. 
One of the important reasons for this contradiction is our lack of concern 
about development, resulting in a bottleneck in the materialization of 
technical accomplishments. 


In order to accelerate the four modernizations in China, the Central 
Government has already adopted a strategic policy that "technological 
advancement is necessary in economic recovery.” Furthermore, technological 
development is placed at an important spot. 








In addition to materials, an extremely important condition to conduct 
development is the makeup and quality of personnel. 


I was a 1966 Physics graduate of Beijing University. Since graduation, I 
have been involved in the development and fabrication of new products in 
plants and institutes in the optical instrument industry. My past positions 
included group leader for new product development, chief designer, leader 

of the scientific research topic group and director of research laboratory. 
Presently, | am the associate director of the institute and director of the 
laser instrument laboratory. Furthermore, I am also the responsible person 
for two subject areas. I have been working on the front line in development 
for a long time. The following is some preliminary viewpoints Sased on my 
personal experience: 


Il. The “Talent Spectrum" Requirement in Development research and the Broad 
Horizon for Physicists 


Development research is situated between basic and applied research, and 
production. This is an area where science and technology begin to mingle. 
Development research usually has an engineering overtone with many technolo- 
gical problems to solve. It is also frequently a continuation of scientific 
research. Next, development research often involves many disciplines. Many 
economically beneficial new accomplishments and products resulted from 
frontier sciences. Therefore, development research requires a special 
“talent spectrum." An efficient and productive scientific research team or 
product development team is frequently composed of technical people from 
various fields. In this group, a physicist can be very effective. 


Physicists have good mathematical background and strong adaptibility. They 
are familiar with modern experimental techniques as well as research 
knowhow. In development, they are usually responsible for theoretical 
verification, experimental simulation, new technology exploration and 
mastering new devices and new test methods. Drafting product drawings 

and formulating technical steps are handled by engineering college graduates. 


In our research group, there are physicists, engineers, senior engineers with 
extended experience in instrument design, and young technicians from junior 
colleges and technical schools. We collaborate closely with well defined 
duties. 


In 1981-1982, we accepted a joint effort with the Institute of Ships of the 
Ministry of Transportation to develop a “laser diffused spot camera." To 
use the diffused spot effect in measurement is a new technique developed in 
recent years. Outside the country, there is only a Swiss company making a 
similar product. In China, some scientific research work was done in 

several institutes of higher learning. I was the person responsible for this 
topic. According to the usual scientific research process, I first conducted 
a literature review and gave comprehensive reports in the group to allow 
people to understand this physical phenomenon and its applications. Then, we 
completed simulation tests with the collaborating institution based on the 
method described in the literature. 
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In order to gain a profound understanding of the mechanism of this effect, 

I carefully studied all the relevant papers and used the most probable 
geometric distribution method for a quasi-independent subsystem in statistical] 
physics to derive the first order statistical characteristic of the diffused 
spot effect. Moreover, the second order statistical theory for the size of 
the diffused spot was also developed. These theories were applied to product 
design to determine the major parameters of the instrument. Advanced 
rational plans were drawn up to successfully develop devices such as point by 
point double screen analyzers with intersecting wide white light beam and 
narrow laser beam, magnetic directional spatial filters and large aperture 
Fourier lenses to allow the major indicators of our product to approach 

those of the Swiss product. Some characteristics are even better. 


After the product was successfully developed, we sponsored a seminar on the 
diffused spot technique in Beijing in 1983 in order to promote this new 
technology. In the meantime, our own products were used in scientific research 
and resulted in the publication of five related papers in journals and 
meetings. My paper entitled “Optical Design of a W2 Laser Diffused Spot 
Photographic Device” was rated as an outstanding paper in the 1982 Beijing 
Laser Academic Annual Meeting. 


In scientific research work, we are both researchers and designers. In 
addition, we are the first user of the product. Hence, we are able to 
improve the technical properties of the product continuously. 


The W2 laser diffused spot camera filled a void in China. It received a 
second class technical accomplishments award from the Ministry of Transporta- 
tion and the city of Beijing. Furthermore, it was praised by experts 
throughout the world. This product is currently manufactured by batches with 
gom' economic benefits. 


Sinc: last year, we began to consider conducting research on the “automatic 
laser diffused spot information processing system" based on the new technical 
trend in the world as well as on the request of the users. This project has 
officially started. The theoretical verification work which I am responsible 
for has also begun. 


There are seven people in the development group. In the 2 years since 1982, 
we have developed three products--the laser diffused spot camera, laser 
scattering optical elastic meter and laser polarized differential flowmeter. 
Furthermore, we began research work on new products and projects such as 

the automatic data processing laser elliptical polarizer, two dimensional 
laser flowmeter and effective bandwidth quality evaluation. One of the 
important reasons why we made fast progress is we have a complete spectrum of 
talents. Comrades from various fields and academic backgrounds are 
contributing their strength to create an ideal project group. In such a 
group, the advantage of a physicist can be fully appreciated. The weakness of 
a physicist such as the lack of familiarity with mechanical design and 
mechanical processing, can also be complemented. 


Based on years of experience, I found that development work is an area where 
a physicist could grow. 
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III. Mathematical Foundation and Technical Breakthrough 


A physicist has relatively better mathematical training, which is related to 
the depth of understanding of real problems. This point was discussed in 
the previous section. Another example is given here. 


As we mentioned above, in development basic research, applied research, 
developmental study and production intersect. It involves many disciplines. 
The technical contents are broad, deep and abundant. In this area, some key 
technical problems frequently emerge in scientific research and new product 
design. Solving these problems is usually a prerequisite for success. The 
entire process of presenting and solving a technical problem may be expressed 
by the following formula: 


Production problem ——=> physical subject — > mathematical formula 


! 
L - feedback <x: 








The first step is to extract and process a subject matter in production or 
other applied fields to turn it into a physical problem. The second step is 
to list the mathematical equations according to the physical problem. The 
third step is to solve the equations and the fourth step is to provide 
feedback to production in order to solve the problem. It is apparent that 
because of good mathematical background, physicists are specialized to work on 
the first, second and third steps. The fourth step involves feedback and 
taking technical measures, which may require cooperation from experts in 

other fields. 


It is true that a problem can be solved as it stands. However, it may not 
work or it may be less effective because of the depth of the problem involved. 


I was working on a lens design in a microscope plant in Beijing. The plant 
manufactured several hundred biological microscopes per month, including 
thousands of object lenses. Quality evaluation of the object lens of a 
microscope was an important subject matter not resolved for a long time in 
China. This plant used to primarily rely on the "point star" method to 
determine the quality of the image. This method essentially depended on 
the naked eye to judge the energy concentration and axial synmetry of a point 
image. Therefore, it is subjective and uncertain. Since I was the chief 
designer, very frequently I became the “arbitrator" between inspectors and 
workers. Thus, I was determined to solve the image quality determination 
problem quantitatively. 


From the view point of physics, the conventional point star method detects 

the degree of energy concentration spatially. Because a microscope is a small 
aberration system, the measurement error is very large. Furthermore, it is 
very subjective. The spatial expression of the signal of the system is in the 
x domain. It can naturally be evaluated in the frequency domain f, i.e., to 
measure the effective bandwidth of the system. Hence, we began to study the 
topic “effective bandwidth and evaluation of image quality of a microscope." 
From information theory, the optical system is the information transmission 
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channel. Because the capacity of tr channel is limited, the signal undergoes 
smooth filtering. The high frequency component in the signal is lost. Its 
information content is lower than that of the object. The amount of infor- 
mation transmitted by an optical system can be expressed by the channel 
capacity. 


The imaging relation is a homogeneous Fredholm equation. The channel 
capacity is the potential of the eigenvalue of this equation. I used the 
microperturbation method in quantum mechanics to solve this integral 
equation. Consequently, the quantitative expression for information channel 
capacity was obtained. Furthermore, other comrades in the laboratory and I 
designed and developed the specific system to measure the channel capacity. 
The simulated test was proven to be successful. 


Because in depth theoretical work was done, the indicators for evaluating the 
image quality were well understood. The experimental work was also carried 
out smoothly. This project is expected to be certified this vear. Currently, 
we are developing the microprocessor software and interface. 


In the past it was believed that science major could not work effectively 

in plants and industrial research institutions. It was also believed that 
mechanics, electromagnetism, quantum mechanics, fluid dynamics, and mathe- 
matical physics are useless in these areas. When I was a student, | also 
believed in this saying. However, years of experience told me that it was not 
totally true. The fundamental theories taught in the physics department are 
the general abstract theories describing the laws of motion in nature. 
Production activity itself is a complex motion. If one is not satisfied in 
solving problems superficially (not pertaining to technological or processing 
problems but more general profound problems), the aforementioned basic 
thecries and advanced mathematical methods must be used to find the patterns 
and solve the problems in depth. When I have time, I try to study informa- 
tion theory, integral equation and generalized functional analysis, which I 
did not learn well in college. The current work load is so heavy that I can 
hardly learn these things as much as I want to. 


Since I began to work, I had been responsible for the research and development 
of over a dozen products. Most products are already in production. Some 
also received major accomplishment awards in the National Science Conference. 
These results are jointly created by the comrades in the research and 
development groups. As for myself, the progress is the result of college 
training. After reviewing our work, one of the associate bureau chief in 

the National Instrument Bureau said that "We made a serious mistake in 
personnel in the past. We did not request for enough physics graduates." 


IV. Conclusion 
My feelings are mixed after reviewing the experience of my friends and myself. 
When I was studying in the physics department of Beijing University, I did 


not for one moment think about working in a plant or an industrial research 
institute. All I was thinking was to stay at Beijing University or to work 
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at the Chinese Academy of Sciences. A historic tide pushed me onto a strange 
path. In the past, college students, especially physics students, believed 
that their mission was to understand the world. Very few wanted to change 
the world. Therefore, work usually stops at publishing papers and presenting 
accomplishments. Very few accomplishments are "materialized" to produce 
economic benefits. We don't consider it to be part of the job. In my 
opinion, this is partly due to the narrow scope of mind of a student. 
However, it is also caused by the college education back then. The students 
were biased. I do not understand the present education philosophy inthe 
physics department. However, the viewpoint of those students who are working 
on their thesis research with me is not too different from 9 years ago. 


In addition, physicists rarely work in the area of development and factories. 
This also has a long social background. Many personnel departments, plant 
directors and managers know very little about the “value” of physics students. 
Some people have the misconception that the only profession for physics 
graduates is teaching. The other important reason is that the small number 
of graduates is teaching. The other important reason is that the small 
number of graduates assigned to these units are not capable of demonstrating 
their effectiveness. Besides restless individuals, the working environment 
is also less than desirable. Physicists have their own familiar method such 
as reading the literature, conducting theoretical derivation, and solving 
problems fundamentally. Some units do not understand and support these 
procedures. In some units, it is considered to be unorthodox. Moreover, 
some basic requirements (such as laboratories) cannot be met. In the area 

of continuing education, the opportunity to work and study abroad is much more 
limited than working for an institute of higher learning or the Chinese 
Academy of Sciences. It is hard to blame those physicists who were assigned 
to those units to request for a transfer back to institutes of higher learn- 
ing. I knew many such examples, including those who contributed in some 
areas. It is a great loss in my opinion, The situation is somewhat 
improved. The "Meeting on the Functions of Physicists" was held last June 

by the Ministry of Education and the Chinese Physical Society to reassess 

the effectiveness of physicists in economic growth. It is an encouraging 
Siegen. 


) 
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APPLIED SCIENCES 


RAPID ADVANCES IN GEOLOGICAL WORK 
Beijing GUANGMING RIBAO in Chinese 22 Aug 84 p 2 
{Article by Sun Daguang [1327 1129 0342], minister of geology and minerals] 


[Text] The People’s Republic of China has experienced a 35-year history. 
During these 35 years our nation's geological activities have kept pace with 
the reconstruction of the state, making glorious advances, making important 
contributions to our nation's economic construction and military construc- 
tion. 


Over 3,000 years ago our wise and diligent ancestors began to use their 
mineral resources; later, due to the devastation wrought by the long period 
of feudal control, the speed of development was very slow. After the Xinhai 
Revolution, with the importation of modern science, old China began the use 
of modern geological science, and began geological prospecting. On the eve 
of liberation, there were only 299 technically trained geological personnel 
in the country, and no more than 800 persons engaged in full time geological 
exploration. They were only able to do a small amount of surface explora- 
tion and scattered ore prospecting, discovering reserves of only 18 varieties 
of minerals in 37 years. 


As new China was born, a wide new swath was cut for geological activities. 
At the time of the nation's founding the central government established the 
Commission for Guiding and Planning Geological Work, bringing together all 
the scattered geological work efforts. On the eve of the First 5-Year Plan, 
the state established the Ministry of Geology and Mineral Resources, and 
every industrial sector established a geological apparatus. Thereafter, in 
connection with 156 key state construction programs, key prospecting work 
was carried out in 19 large-scale mine areas: the iron mines of Anshan, 
Daye, Baiyun'ebo and Xuanhua; the copper mines of Baiyinchang, Tongguanshan, 
Dongchuan and Zhongtiaoshen; the Gejiu tin mine; and the coal fields of 
Huaibei and Weibei. In 1956 a nationwide prospecting program was begun. 

In the 1960's geological data was provided to assist in finding mine areas 
to aid in the construction of the nation's strategic rear areas. During the 
10 years of internal disorder, our great geological workers bore every sort 
of oppression, but as they continued in their field work, they found many 
mine areas every year. Several dozen minerals in substantial reserve quan- 
tities were found, including iron, coal, copper, aluminum, molybdenum, 











tungsten, gold and silver. The oil discoveries in Subei, the East China Sea 
and South China Sea, the Pearl River Estuary and the Beibu Wan were made 
during that time. 


The 3d Plenary Session of the llth CPC Central Committee was like a varm ray 
of sunshine, lighting up the hearts of our 1 billion people, and geological 
work welcomed an exuberant new springtime. In the 5 years since then a 
geological work force possessed of more types of production work and utiliz- 
ing more branches of science has come forward together with the geological 
rank and file of every branch of industry to fight bravely on the vast 
reaches of our homeland'’s land, air and seas. They have provided mineral 
resource bases one after another for the homeland’s four modernizations, one 
after another they have provided sets of geological data. In the last 5 years 
the total area covered in regional geological exploration work of every sort 
adds up to one-half of all the work done in the previous 24 years: 2,670,000 
square kilometers of aerial magnetic surveying; 430,000 square kilometers of 
aerial remote sensing surveying; 1,200,000 square kilometers of 1 to 200,000 
regional geochemical sampling. All this has provided results in 820 items of 
scientific research; 169 of them are of great importance, winning 5 National 
Invention Awards and 12 Natural Science Awards. Besides this, they have 
completed block surveys of the future of mineralization for 459 blocks, and 
produced such important works as “China's Strata™ [ZHONGGUO DICENG], "Atlas 
of China's Geotectonics” [ZHONGGUO DADI GOUZAO TU], “All-China Atlas of 
Hydrogeology” [QUANGUO SHUIWEN DIZHI TU], “Atlas of the Tibetan Plain” 
[XIZANG GAOYUAN DIZHI TU], etc. With the expansion of the territory served, 
geological prospecting has shown manifest results. The number of minerals 
prospected for has increased from 50 to 90; 629 mineral bearing areas have 
been discovered, 316 of them large and medium scale areas; progress is being 
made in 6®4 mineral bearing areas currently being prospected. Commercial 
grade oil wells have been drilled in the Pearl River Estuary area of the 
South China Sea and the Xihu Depression area of the East China Sea. This is 
of profound significance to the prospects for oil exploration and recovery 

in all marine areas. Oil and gas exploration in the North Sichuan, Zhongyuan 
and Subei areas has also made new breakthroughs. Five years of hydrogeologi- 
cal work over 2,340,000 square kilometers has been done and a report on karst 
water resources in Shanxi and the north flank of the Taihengshan has been 
produced. In the eastern part of the country the future prospects for non- 
ferrous metals and precious metals have been improved; nonmetallic minerals 
have been discovered and utilized in all parts of the country. As for the 
mission concerning the reserves of 19 important minerals stipulated by the 
Sixth 5-Year Plan, 15 have already been noved up in schedule for completion 
in 2 years. In 5 years 370 geological reports on availability and design 

for mines have been produced, the utilization ratio approaching 53 percent. 


To sum up, the 5 years since the third plenary session have been years of 
rapid advances in geological work. China has now discovered 150 minerals, 
135 of them in proven reserves. The proven reserves of 20 minerals are 

in the first rank worldwide: tungsten, tin, molybdenum, antimony, lead, 
zinc, mercury, iron, vanadium, titanium, sulfur, phosphorus, asbestos, 
graphite, fluorite, magnesite, etc. 
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Looking into the future, there are wonderful prospects for China's geoloeri- 
cal activities. We must continue to reform, keep our feet on the ground, 
do our work diligently and conscientiously, and then we will make an even 
greater contribution to the tripling of agricultural and industrial output 
before the end of this century. 


12663 
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APPLIED SCIENCES 


GEOLOGICAL SURVEY OF XIZANG'S QINGTANG PLATEAU COMPLETED 
OWO31016 Beijing XINHUA in English 0902 GMT 3 Jan 85 


[Text] Lhasa, 3 Jan (XINHUA)--A group of about 100 Chinese geologists has 
finished a survey of the Qiangtang Plateau, a no-man's land in northern Tibet 
covering 2 total area of 490,000 square kilometers some 5,000 meters above 
sea level. 


During their survey, which was conducted from 1979 to 1984, the geologists 
completed geological charts of the whole area on a scale of 1:1,000,000 and 
21,000 km of geological lines, examined 791 km of geological sections 

and collected 11,000 fossils. 


They also discovered 28 types of minerals in more than 200 localities. Re- 
serves of chromium, lithium, borax, sylvite, gypsum and gold are particularly 
rich there, according to the survey report. 


The Qiangtang Plateau covers Ngari and Negou prefectures which contain the 
Karakorum Mountains, the Hoh Xil Range and the Tanggula Range. It is lo- 
cated between 30 and 3% degrees north latitude, 80 and 89 degress cast 
longitude. Summer temperatures rise to 10 degrees centigrade during the day 
and drop to 30 degrees below zero at night. Owing to the changeable weather 
and rarified atmosphere, it is virtually uninhabited and wildlife is sparse. 


The geologists spent some 500 days on the plateau in the last 6 years. 


The survey will be useful for the further study of the formation and evolu- 
tion of the Qinghai-Tibet Plateau which is the world's highest, largest and 
youngest one covering an area of 2.2 million sq km. It is considered a 
particularly important region for geological exploration and has drawn great 
interest from amny geologists from both China and abroad. 


CSO: 4010/55 
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APPLIED SCIENCES 


CHARACTERISTICS OF ALUMYTE DEPOSITS DISCUSSED 
Beijing ZHONGGUO DIZHI /CHINA GEOLOGY/ in Chinese No 7, 1984 pp 12-16 


/Article by Xiao Zengqi /5135 1073 6386/, Cao Xianming /2580 0341 2494/ and 
Luo Shenggi /5012 5116 1142/: “Geological Characteristics of Alumyte Deposits 
In China"/ 


/Text/ China has good goelogical conditions for alumyte minerlization. It is 
abundant in alumyte resources and occupies an important place in the world. 

The following is * preliminary investigation into the geological characteristics 
of alumyte deposits in China. 


I. Metallogenetic Epoch and Ore Formation 


The metallogenetic epoch of alumyte deposits extended for a long time. In 
countries abroad it spanned mainly from the Lower Paleozoic to the Cenozoic, 
of which Middle Mesozoic and Cenozoic are the most important, while alumyte 
deposits which have already been discovered in China were formed during the 
Upper Paleozoic to the Cenozoic and can be divided into seven mineralization 
periods. 


1. Lower Carboniferous mineralization period: ome of the principal minerali- 
zation periods of alumyte deposits in China. Alumyte deposits were formed in 
the ore-bearing rock formation of the Lower Carboniferous Datang Formation. 

Its underlying strata consist of Cambrian-Silurian carbonitite and sand shale 
and very few are of the Banxi Formation. The principal ore is the high-grade 
diaspore low-iron and low-sulphur alumyte and deposits are mostly of medium and 
large scale. The reserves constitute about one-fifth of the national total and 
are distributed primarily in central Guizhou areas. 


2. Middle and Upper Carboniferous mineralization period: the principal 
mineralization period of alumyte in China. Alumyte was formed in the basal ore 
rock formation of Middle Carboniferous Benxi Formation or Upper Carboniferous 
(7). The underlying strata are Upper Carboniferous-Ordovician carbonatite. 
Currently there are different points of view on the mineralization period of the 
alumyte strata. Although the overlying strata of the ore-bearing formations 
belong to a different period, two ore-bearing formations cannot be found in the 
same section so that they are believed to be products of the same period. The 
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principal ore is diaspore low-iron and low-sulphur alumyte and deposits are 
mostly of large and medium scale. The reserves constitute about half of the 
mational total and is distributed primarily in the two provinces of Henan and 
Shanxi and secondarily in Shandong and Hebei. 


3. Lower Permian mineralization period: Alumyte is produced in the basal 
ore-bearing rock formation of Lower Permian Liangshan Formation (or Tongkuangxi 
Formation); the underlying strata are Cambrian-Carboniferous carbonitite and 
sand shale, very few are of the Banx’ Formation. The principal ore is diaspore 
high-iron or high-sulphur alumyte. vepoists range from small to large scale. 
The reserves are less than one-tenth of the national total and are distributed 
primarily in Guizhou, Sichuan, Yunnan, Hunan and Hubei. 


4. Upper Permian mineralization period: With the Qinling zonal tectonic belt 
as the boundary, characteristics of she northern and southern regions greatly 
differ. Alumyte deposits in the northern region were formed in the rock forma- 
tion composing of arenite, shale, clay rock and coal bed in the lower part of 
the Upper Permian Nanding Formation (or Shihezi Formation). The principal ore 
is diaspore high-iron alum;te. Deposits are mostly of small and medium scale 
and are distributed in a few areas in Shandong, Hebei and Liaoning. Alumyte 
deposits in the southern region were formed in the basal ore-containing rock 
formation of Upper Permian Heshan Formation (or Luoping Formation) and covers 
the erosion surface of Carboniferous-Lower Permian carbonatite and basalt. 

The principal ore is diaspore high-sulphur alumyte which frequently forms 
medium-sized and large deposits. They are distributed primarily in western 
Guangxi and southeastern Yunnan areas and secondarily in southern Shaanxi and 
central Sichuan areas. its reserves are less than one-tenth of the national 
total. 





5. Lower and Upper Triassic mineralization period: Alumyte deposits were 
formed in the basal part of Middle and Upper Triassic as well as the ore-bearing 
rock formation on the erosion surface of Middle and Lower Triassic carbonatite. 
Its principal ore is diaspore high-iron alumyte. The deposits are small in 
scale and the ore is of poor quality. They have limited distribution, few 
mining areas and little industrial use. 


6. Tertiary mineralization period: Basalt weathering crust laterite alumyte 
deposits. The ore is of gibbsite high-iron alumyte. Deposits are mostly of 
small and medium scale and the reserves are over one-tenth of the national total. 
They are distributed in the Hainan Island and southeastern coastal areas. 


7. Quaternary mineralization period: Depoists were formed in the quaternary 
eluvial loess strata and are of the accumulative alumyte deposits. The ore is 
dias>ore high-iron alumyte. Deposits range from small to large in scale. 

Their reserves are less than one-tenth of the national total and are distributed 
primarily in western Guangxi and southeastern Yunnan areas. 


Il. Types of Alumyte Deposits 


There are three major types of alumyte deposits in China: sedimentary, accumu- 
lative and laterite. Of these, sedimentary alumyte deposits are the most 
important with demonstrated reserves constituting nine-tenths of the national 
total. 
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l. Sedimentary alumyte deposits 


Sedimentary alumyte deposits can be divided into two subcategorics. (1) Those 
which were formed on the erosion surface of carbonatite. The ore is primarily 
diaspore low-iron and low-sulphur alumyte whose reserves constitute almost 
six-tenths of the national total. Deposits are mostly of medium and large 
scale with high industrial significance and economic value. They are the main 
object of exploitation and utilization in China. (2) Aluwte depoists formed 
in sand shale or on erosion surfaces. The ore is diaspore high-iron and high- 
sulphur alunyte of which high-iron alumyte is the main deposit and has a 
definite industrial significance. Their mineralization period is mainly 
Carboniferous and Permian and to a lesser extent Triassic. 


2. Accumulative alumyte deposits 


Accumulative alumyte deposits are iormed primaiily from sedimentary alumyte 
through weathering and eluviation and transformation by denudation and auto- 
chthonous or semiautochthonous accumulation. They ave mostly formed in warm 

and humid areas in low latitutdes. The ore is lo» in sulphur and has a high 
alumina-silica ratio. Deposits are shallow and are suitable for exposed mining. 
In recent years considerable discoveries have been made in western Cuangxi 

areas and prospects are certain. Their mineralization period is Quaternary. 


3. Lacterite (or weathering crust or weathering residuc) alumyte deposits. 


Formed from weathering and eluvation of basalt. This type of deposit abroad 

is usually large and high-grade and is the main source of alumyte ore. Known 
deposits of this type in China are all small scale. Their mineralization period 
is Tertiary. 


Iil. Ore Characteristics 


China's alumyte deposits are primarily diaspore ore with reserves constituting 
above 98 percent of the national total. There are few gibbsite ore. 


Monohydro ore is formed primarily from diaspore and kaolinite and secondarily 
from ferrous and ilmensite minerals. Based on structures they can be divided 
into earthy, pisolitic-oolitic, clastic and compact ores of which the quality 
of earthy ore is the best. 


Trihydro ore is formed primarily from diaspore, kaolinite and ferrous minerals 
and secondarily from ilmenite. The ore has sand, amygdaloidal, mottled, honey- 


com and compact structures, of which sand ore is of better quality. 


Alumyte ore in China can be divided into four industrial types and tour grades 
according to their industrial significance. 


1. Diaspore lLow-iron and low-sulphur aluayte 


The ore is primariiy high-alumina, high-silica, low-iron, low-sulphur and 
mediuj-low alumina-silica ratio. This type of ore has a wide distribution, 
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large reserves and need not be processed before being directly used for pro- 
duction. It is a main industrial type of ore in China. 


2. Diaspore high-iron alumyte 


The ore is primarily medium-alumina, low-medium alumina, high-iron, low-sulphur 
and medium-high alumina-silica ratio. Only high-grade ore in this type suits 
production by the Bayer process and it is an industrial type of ore with 
secondary importance in China. The alumina-silica ratio of the accumulative 
ore of this type of ore is more often greater than 10. 


3. Diaspore high-sulphur alumyte 


The ore is primarily of medium-high alumina, medium-low silica, high sulphur, 
low to high iron, and medium-high alumina-silica ratio. This type of ore must 
go through the desulphurizing process before it can be utilized. Because of 

the high proportion of high-grade ore and because of the large reserves, it has 
great potentials for industrial use. 


4. Gibbsite high-iron alumyte 


The ore is primaril: medium-low alumina, medium-high silica, high-iron and 
mecium-low alumina-silica ratio. It has little industrial use as its reserves 
are small, the ore formation is thin and the grade is low. 


IV. Ore Morphology and Occurrence 


The ore bodies of sedimentary alumyte deposits are mostly strata-like and 
‘-aricular while a emall number of infundibular and irregular. The ore forma- 

ms are usually a single stratum and very few are multiple strata. Their top 
surface is level while the bottom surface is uneven. The thickness varies 
greatly, being as thin as less than 1 meter or as thick as over 50 meters, but 
is generally 1 to 4 meters. The area also varies greatly, from as small as 
less than 0.1 square km to several square kilometers. The interior frequently 
has karst windows. The occurrence of the ore formation is consistent with the 
stratum which is generally mild with an inclination less than 30°; some parts 
hve steep inclination few of which are greater than 70°. 


Accumulative and laterate deposits have complex ore bodies and are mostly 
irregular. The thickness of the ledge of accumulative deposits is generally 
0.5 to 10 meters and the ore-bearing rate is generally 0.4 to 1.2 T/M’. The 
thickness of the ledge of laterate deposits is generally 0.2 to 1 meter and 
the ore-bearing rate is generally 0.1 to 0.6 T/M~. The ore fomration is mild 
with an inclination generally less than 30°. 


V. Mineral Intergrowth and Accompanying Elements 


There are numerous types of alumyte mineral intergrowth in China. The overlying 
strata of alumyte ore-bearing rock formation frequently consist of coal, 
bauxitic limestone, calcium carbide limestone and oil shale; alumyte ore-bearing 
rock formation frequently consists of high-alumina clay, semisoft clay, hard 
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clay, ferrous alumina, iron pyrite, and asbolane. Among the the above-mentioned 
minerals, coal and various types of clay are of greater industrial use. Mineral 
intergrowth among different alumyte deposits are different: low-iron and low- 
sulphur alumyte deposits frequently have intergrowing clay and iron ore. 
High-iron alumyte deposits frequently have intergrowing ferrous alumina, ferrous 
and clay minerals. High-sulphur alumyte deposits frequently have intergrowing 
pyrite. Gibbsite alumyte deposits frequently have intergrowing asbolane and 
iron ore. 


Alumyte ore in China has numerous accompanying element such as galliun, 
germanium, vanadium, titanium, niobium, tantalum, Lithium and potassium. The 
accompanying elements and their quantities differ in different areas and 
different types of ore. For instance, alumyte ore in Guizhou has high content 
of niobium, tantalum and rare-earth elements while that in Henan has high 
content of potassium; diaspore ahs a high content of gallium while trihydra 
ore has a low galiiua content. 


Vi. Pattern of Distribution Enrichment of Alumyte Deposits 


1. Sedimentary alumyte deposits in China are distributed and enriched primarily 
in platform regions which have relatively stable earth crust movement and 
transgression overlapping sedimentary strata succession. They are formed in 
transgression stages which result from prolonged rise of the earth crust and 
sinking after weathering and denudation, and the ore bodies are located in the 
basal part of the transgression overlapping rock formation and above the inter- 
face of weathering and erosion. The longer was the period of sedimentary 
interface, the more favorable it would be to the formation of the alumyte. 


Known sedimentary alumyte deposits in China are distributed primarily in the 
North China platform region, Yangzi platform region and areas in the west 
section of the South China fold system which had relative stability in Upper 
Paleozoic. Areas of the continentalization of the Caledonian movement, through 
weathering and denudation in the long geological periods to the several sedi- 
mentary stages of the Hercynian stage, alumyte deposits could be formed within 
the overlapping sedimentary area where fundamental lithologic, material resource, 
climatic, paleogeographical environmental conditions were favorab‘e. Caledonian 
continental movement played an imporcant control role in China's sedimentary 
alumyte mineralization and the effects were extensive. Control by the Dongwu 
movement was obvious in the sedimentary alumyte deposits in south China particu- 
larly in the initial mineralization in the Upper Permian. 


China's geosynclinal regions also have sedimentary alumyte but currently known 
deposits of this type are small in scale, have complex ore bodies and poor ore 
quality and are of little industrial use. 


2. Sedimentary alumyte deposits in China are mostly distributed in the fringes 
of ola land and old islands. Control of the paleogeographic environment over 
the mineralization of sedimentary alumyte is obvious. for ~xample, alumyte 
deposits in central Guizhou were controlled by the bulge in central Guizhou as 
well as the Guangshun barrier islands; alumyte deposits in western Henan were 
controlled by the Qirling old land, Zhongtiao old land the Gaoqi old island. 
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The most favorable paleogeographic location for mineralization was at the 
border of the old land, in the lakes, marsh lowlands, gulfs and lagoons on the 
coastal plain as well as in the sea basin surrounded by old islands or confined 
by barrier islands. A closed or semiclosed sedimentary environment is one of 
the important conditions for the formation of sedimentary alumyte. 


3. Sedimentary alumyte deposits have clear zoning in their surface distribution. 
Regionally, the zoning from the fringes of old land toward the center of the 
water basin (that is, from higher to lower grounds) is: high-iron alumyte 

zone (hematite and chlorite diaspore zone, that is, oxidation-low oxidation 

zone) toward low-iron and low-sulphur alumyte zone (gaolinite-diaspore or 
gaolinite-siderite-diaspore zone, that is, low oxidation-low reducing zone) 
toward high-alumyte zone or pyrite zone (pvrite-diaspore band, that is 
reducing-strong reducing zone). 


4. Although sedimentary alumyte deposits in China formed different positions, 
areas of distribution and fundamental lithology, vertically the rock-ore forma- 
tions and the profile sequences of various rock-ore fcermations of ore-bearing 
are very similar. From bottom to top they can be concluded as sedimentary 
iron-alumyte-coal sequence. A relatively complete and typical sequence is: 


Overlying rock series: marine or marine-continental interactive 
facies, limestone or sand shale 
Coai-bearing rock series: thin coal layer, carbonaceous shale or 
heterogeneous clay shale 
Alumyte-bearing rock series: alumyte rock or clay ore, alumyte; alumyte 
rock or clay ore or ferruginous-alumyte rock 
Ferruginous rock series: ferruginous clay rock with hematite or 
pyrite, siderite 
--Disconformity-- 
Underlying rock series: limestone, dolonite, sand shale and basalt 


In this sedimentary sequence, the alumyte-bearing rock series always lies 
between the ferruginous and coal-bearing rock series. This similarity fully 
shows that sedimentary alumyte deposits of different periods and different 
positions in China are formed in a similar geological environment. 


5. Sedimentary alumyte deposits are mainly distributed on the depositional 
interface. Laterite or calcareous weathering crusts formed from prolonged, 
incense weathering are the material basis for of the alumyte produced and the 
depositional interface is the necessary condition for the formation of alumyte. 


Considering the distribution of sedimentary alumyte in China, large and high- 
quality alumyte deposits with important industrial implications are usually 
deposited in the foundation on the erosion surface of carbonatite. There are 
two reasons. First, through weathering and denudation, carbonate provides a 
rich material source for metallogeny; second, carbonatite easily forms peneplain 
and rought Karst geomorphology which is favorable to mineral enrichment and 
preservation. The morphology of erosion interface has a certain control over 
the ore body, scale and ore quality of the attitude of sedimentary alumyte. 

The ore bed of the central portion of depressed landform is thicker and the 

ore quality is correspondingly better. 
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6. Accumulative alumyte series is formed from weathering of connate sedimentary 
alumyte. It is strictly controlled by the primary deposits and are mostly 
distributed among nearby ravines, depressions, low and gently sloping fields. 
The ore quality is also closely linked to the quality of the primary ore. 
Other controlled conditions for the formation of accumulative alumyte include 
a damp and hot climate and favorable tectonic karst geomorphology. 


Known accumulative alumyte deposits in China are mainly distributed in Guangxi 
and Yunnan areas; large-scale deposits are mainly located in gentle inclining 
rock formations or anticlinal tectonic denudation areas of connate sedimentary 
alumyte, karst depressions and depressions which accumulate weathered alumyte. 
Weathering resolution causes the formation of sulphuric acid from the sulphur 
of pyrite contained in the connate sedimentary alumyte. This has a certain 
infleunce on the deformation and enrichment of accumulative alumyte. 


7. Laterite and alumyte and alumyte deposits and sedimentary alumyte deposits 
have certain similarities in their pattern of mineralization, namely, they go 
through a laterization stage in the course of mineralization. However, the two 
are completely different in vertical and horizontal distribution enrichment 
positions. Vertically the rich alumyte zone of laterite deposits under the 
rich iron zone and has a relationship of graded transition with the underlying 
foundation parent rock; while in sedimentary deposits the rich iron zone is 
located below the rich alumyte zone and has a clear dividing line with the 
underlying foundation strata, which is a misconformity contact. Horizontally 
laterite deposits are situated on highland--the tops or ridges of residual 
hills, while sedimentary deposits are found in lowland--depressed Land or 
basins. The differeences between the two described above clearly indicate that 
sedimentary alumyte originates from laterite weathering crusts. 


Known laterite alumyte in China are mainly distributed in coastal regions or 
among islands with low latitudes. Favorable conditions for mineralization are: 
a warm and rainy climate, a terrain with good drainage and parent rock suitable 
for mineralization. Laterite alumyte in China is mainly distributed in the 
coastal regions or among islands of Guangdong and Fujian and is deposited in 
low hill zones and weathering crusts of hill tops and ridge basalt. 


VIL. Primary Prospects 


Basec on the positions of the tectonics of alumyte deposits, the geological 
conditions of mineralization and the geological characteristics of deposits, 
alumyte in China can be generally divided into four main mineralization regions 
of the North China platform, Yangzi platform, South China fold system and 
Southeast Coast fold system. 


1. North China platform mineralization region 


The North China plattorm mineralization region is a mineralization region with 
relatively good conditions for the mineralization of alumyte in China. This 
region includes extensive areas of Shanxi, Henan, Hebei, Shandong, Liaoning, 
Beijing, Nei Mongol and Shaanxi. Within the region are the three mineralization 
epochs of Middle-Upper Carboniferous, Lower Permain and Upper Permian of which 
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irboniferous is the primary one. From the paleogeographic 
this mineralization region is primarily situated south of the 
d land, northeast of the Qinling old land and west of the Jiaodong 
ad is controlled by these three old land. Based on geological condi- 
.cralization and distribution, this region can be further divided 
tral Shanxi-northern Shanxi mineralization zone, western Henan- 
axi mineralization zone and central Shandong mineralization zone. 


& F 


2 itform mineralization region 


.tform mineralization region has relatively good mineralization 
soich are slightly inferior to the North China platform. This 
‘ion region includes Guizhou, Yunnan, Sichuan, Hunnan, Hubei and 
t Shaanxi. Its mineralization period was the Lower Carboniferous 
riocc, Lower Permian Liangshan period and Upper Permian Longtan period, 
rst two are the main mineralization periods. Deposits are mainly 
long the fringes of old land and old islands of the Yangzi platforn 
Jimentary deposits. The uplifting epeirogenetic movement of the 
Caledo: eriod and upper Haixi period (Dongwu movement) and the subsequent 
weotoertog, denudation and laterization had definite influence and control on 
’ .ticn and the Caledonian movement had a particularly greater influence. 
reyiou can be divided into the central Guizhou mineralization zone, northern 
iLhern Sichuan zone and the central Yunnan mineralization zone. 


ina told system mineralization region 


ivte mineralization region of the South China fold system spans across 
ind areas of Yunnan, Guangxi, Guangdong, Hunan, Jiangxi and 
are two mineralization periods for alumyte deposits in this 
, dimentary deposits resulted in the early Upper Fermian; accumulative 
‘s resulted in the late Pleistocene. Known alumyte deposits are con- 
nainly in the Youjiang geosyncline fold southwest of the mineralization 
‘neralization occurred when the geosyncline consolidated and entered 
tively more stable platform development stage. During the Upper Peimian 


. was in a stable sedimentary environment which favored the minerali- 
lumyte. Ore-bearing rock series are found in the hteropical Longtan, 
id Heshan of the same period and cover the erosion surface of Lower 


ra.ian or Carboniferous limestone. The distribution and enrichment of alumyte 
ed by old land and old islands. Moreover, within the scope of 
tion ynnate sedimentary alumyte deposits in this mineralization 
re are frequent distribution of superficial accumulative alumyte 
‘nis region can be further divided into the western Guizhou minerali- 


, ne and southeastern Yunnan mineralization zone. 
st Coastal fold system mineralization region 
(ois inciudes the coastal areas of Guangdong and Fujian. Known alumyte deposits 


‘inly distributed in the Leizhou Peninsula and Hainan Island of Guangdong 
nepu region of Fujian. The types of deposits in this region were 
the lLacerite deposits in the tertiary basalt weathering crusts. 
deposits is medium and small. Comparing the mineralization conditions 
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of the coastal areas and islands in southeastern China with similar types of 
alumyte deposits abroad, there are definite similarities and we should conduct 
research on the mineralization of laterite alumyte deposits and the pattern of 
distribution and enrichment. 


Among the above-mentioned alumyte mineralization zones, the three zones of 
central Shanxi-northern Shanxi, western Henan-southern Shanxi and central 
Guizhou are important bases of alumyte in China. Western Guangxi, southeastern 
Yunnan and southern Sichuan-northern Guizhou mineralization zones also have 
considerable prospects. 


9586 
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APPLIED SCIENCES 


MAJOR STRUCTURAL MATERIALS OF 300 MW PWR NUCLEAR POWER STATION LISTED 


Shanghai DONGLI GONGCHENG [POWER ENGINEERING] in Chinese No 4, 15 Aug 84 
pp 40-46 


[Article by Lu Darong [4151 1129 1369] ] 


[Text] Among the ruclear power stations in the world, 90 percent of them 
are water reactors, and most of these are pressurized water reactors (PWR). 
For this reason, we chose a 300 MW PWR nuclear power station as the first 
power station to be designed and built by China's own resources. Its flow 
diagram is shown in Fig l. 


The degree of sophistication, reliability, safety and efficiency of a nuclear 
power plant depend a large extent on the quality and properties of the 
construction materials used. During the past 30 years of nuclear power de- 
velopment, there have been examples of premature failure of equipment in 
nuclear power stations due to improper selection of materials. Therefore, 
to select the proper construction materials and to increase the research 
efforts on nuclear materials will be of significant value to the design, 
operation, and maintenance of nuclear power stations. Nuclear reactors 
impose the following requirements on construction materials: (1) small 
neutron absorption cross section; (2) resistance against corrosion by the 
cooling medium; (3) high strength and plasto-malleability; (4) stability 
under prolonged use; (5) resistance against radiation damage; and (6) easy 
to process and manufacture. 


This article is primarily concerned with the problem of selecting the major 
construction materials for nuclear power stations and offers some suggestions 
for future work. The major construction materials for the 300 MW nuclear 
power station are presented in Table l. 

I, Selection of Major Construction Materials 

1. Main Circuit System 

(1) Nuclear fuel 


In most cases, uranium dioxide is chosen as the fuel for PWR because it is 
chemically stable and is compatible with potential enclosure materials 
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Fig 1 Flow Diagram of a Nuclear Power Station 


Key: 1. reactor 2. pressure stabilizer 
3. steam generator 4. hydrophobic tank 
5. reheater 6. steam turbine 
7. power generator 8. sea water 
9. circulating pump 10. condenser 
ll. pump for condensed water 12. salt removal equipment 
13. pressurizing pump 14. bleeder 
15. low-pressure heater 16. oxygen removal equipment 
17. water-supply pump 18. high-pressure heater 


19, main pump 
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Table 1. 





Part Structural Material 

Fuel U0? with disk-shaped end surface 

Fuel enclosure Zr-4 alloy annealed tubing 

Pressurized reactor container Forged and welded S-271 (18MnNiMoNb) 
low-alloy steel (corresponding to U.S. 
ASOBIIT) 

Inner lining and sealing surface Pad welding of 00 Cr26Ni2Nb stainless 


steel, 00 Crl9Ni70Mn3Ni3 nickel base 
alloy and 00 CR17Ni70Mo5Fe4Mn3(M-10) 
nickel base alloy 

Main bolt 18 CrNiWa forging 

Reactor internal components 321 stainless steel (hanging basket, etc) 
Inconel 718 (support keys), 1Crl3 
(pressing rings) 

Welding wire, core and flux HO6GMn2NiMoA welding wire, HOSMnNiMoA 

for welding pressurized container welding core and HJ153 (Si02-Al 0,;- 

CaF?-Mg0 residue series) flux 


Positioning frame & braze O.3mm GH-169 (Inconel-718) alloy plate 
and Crl2SilO0Ge2P15Pd5FeNi brazing 
material 

Control rod & enclosure Ag-Inl15-Cd5 alloy, OCril8Nil0Ti 

Combustible toxin & enclosure Boron stainless steel (OCri18Ni15B), 
OCr18NilL0Ti 

Control rode drive mechanism SG-6 drill base alloy (pin claws), 


17-7PH (annular rod), GH-132 (sleeve 
axle), 316 stainless steel (sealed 
enclosure), Cr25Ni20 (damping axle), 
GH-145 (Inconel-740) (spring material) 


Drive tube seat and upper & lower Inconel-600 alloy 

steam generator brackets 
O-ring seal Silver coating on GH-169 tubing 
Main tubes and valves 321, 3lb stainless steel 


Steam generators heat transfer pipes Cold-drawn and cloudburst-heated 
Incoloy-800 alloy pipes (922x1.2) 


Main pump & insulating layer 304 stainless steel (pump housing 
2,277 mm high x 318 mm thick) (foil 


ethickness of ins. layer < 0.05 mu) 


Main condenser & sea water heat TA? industrial pure titanium pipe and 
exchanger plate; water chamber made of neoprene- 
covered carbon steel 
Main pump axle and valve seal Tungsten carbide rings, soft graphite 
Non-metallic protective coating Organic silicon heat-resistant self- 


drying paint; 73-epoxy paint with no 
solvent; G64-1 ethylene perchlorate 
strippable paint; neoprene, fiberglass 
(used on carbon steel), cashew paint 
(for furniture), plastics, asphalt 
resin, ceramics, stainless steel (for 
composite surfaces) 
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\e.g., zirconium alloy and stainless steel); it also remains dimensionally 
stable under radiation and has a high melting point; furthermore, it can 

be produced simply and economically by using condensed uranium hexaflouride 
obtained from diffusion plants. The main disadvantage of uranium dioxide 

is that its heat conductivity is very low, and it may be further reduced by 
radiation; but this effect becomes less significant when fuel consumption 
exceeds 2,000 Mi-day/ton. The advantage of high fuel consumption due to 

its outstanding chemical stability and dimensional stability under radiation 
more than compensates for uranium dioxide's other disadvantages, and therefore 
justities its use as fuel for nuclear power stations. 


(2) Enclosure materials for fuel elements 


Fuel elements are the key component for achieving nuclear fission and for 
converting nuclear energy into heat; the enclosure is used to contain and to 
support the fuel elements to form fuel rods. The main enclosure materials 
used in PWR include zirconium alloy and stainless steel. 


Zirconium alloy has very small absorption cross section (0.24 barn) and good 
anti-corrosion properties in water below 360°C; its annual corrosion rate is 
less than 0.01 mm. Its high-termperature mechanical properties are satis- 
factory, with 09 2 equal to 13 kgf/ at 375°C; it also has good resistance 
against high-temperature radiation, its total elongation coefficient and 
average elongation corefficient under high-temperature radiation of 
1.53x10*ln/com2 ( > 1 MEV) are respectively 8 percent and 0.7 percent. Its 
main disadvantage is its tendency to absorb hydrogen to form zirconium 
hydride, which makes the material brittle. In order to reduce hydrogen 
absorption to an acceptable level of 250 ppm, most countries use zirconium-4 
allow as enclosure material. 


(3) Control rod absorber materials 


The most widely used materials include silver-indium-cadmium allow and boron 
Stainless steel. Ag-In-Cd alloy has good nuclear property, high conductiv- 
ity, and is highly stable under radiation; it is also easy to process and 
relatively inexpensive. 


(4) Combustible toxin materials 


Solid combustible toxin materials must satisfy not only the requirements of 
neutron absorption but also the requirement of combustibility. Thus, at 
the end of reactor life, the neutron absorbing material will be essentially 
exhausted, and the excess reactants will be completely released. In terms 
of nuclear properties, the best combustible toxins are boron and certain 
rare-earth elements. 


Boron silicate glass is a good combustible toxin material. It is easy to 
process, inexpensive, and uniformly distributed; it suffers relatively little 
swelling under radiation, and its tendency of iodine : tress corrosion (PCI) 
is quite low. But during its use helium will be 100 percent released, cre- 
ating the possibility of creep collapse; also, it is not compatible with 
high-temperature water. 
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We are now planning to use boron stainless steel initially, but we shall con- 
tinue to study boron silicate glass by conducting corrosion tests in high- 
temperature, high-ressure water and radiation tests. 


(5) Neutron source materials 


In order to ensure safe starting of the reactor, two primary neutron sources 
and two secondary neutron sources are provided. 


Based on China's current production capability, we plan to use 210Po-e as 
the primary neutron source and 124sb-Be as the secondary source. 


(6) Enclosure tubing materials of control elements 


Control elements include control rods, combustible toxin rods, and primary 
and secondary neutron source rods. All these elements are contained in en- 
closure tubings which maintain their shapes and their dimensional stability, 
and prevent the control materials and neutron source materials from being 
corroded by the high-termperature, high-pressure water; they also serve as 
containers for the helium gas released by the control elements during oper- 
ation. 


The 18-8 stainless steel not only has high strength but is also resistant 
against corrosion and radiation; therefore, 304 steel is widely used abroad 
as enclosure material for control elements. However, another consideration 
is the fact that two ends of the enclosure must be welded to the end plugs. 
The bi-phase austenite stainless steel welded junction is superior to the 
pure austenite junction in terms of inter-crystal corrosion resistance and 
resistance against thermai cracks. For this reason, we chose OCrl8Ni9Ti as 
the control rod materia 


(7) Positioning frame material and its grazing material 


The positioning frame is intended to maintain accurate lateral separation 
between the element rods during the design life of the reactor. It is welded 
to the control rod guide tube and the upper and lower tube seats & form a 
fuel element frame structure which ensures the correct shape and provides 
rigidity and strength for the fuel elements. ° 
With the exception of zirconium alloy frame used by the U.S. ComBustion Co, 
most of today's PWR nuclear power stations use Inconel-718 allow frames or 
bi-metallic frames, which are made of zirconium allow strips and Inconel-/718 
alloy springs. It is widely used as frame material because of its extremely 
high elastic limit and yield strength under high temperatures, its creep 
strength, and its good forming and welding properties. 


Based on the requirements of positioning frame materials, we have imposed 


limits on the trace elements of this allow; i.e. Co, Cu, Ta are limited to 
less than 0.1 percent, and B content is limisted to less than 0 002 percent. 
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In other countries, BNi-7? (Ni-13Cr-lOP) is often used as the< 
for Inconel-78 alloy frames. It has the desirable properties 


point, ease of processing, and resistance against corrosion and re 
but it has low strength and is quite brittle, hence the Incone!-?7! 
strips must be first nickel-plated before brazing. For this reasc' 


have developed the Ni-Cr-Fe-Ge-P-Pd series brazing materia!. 


The mechanical property of the weld junction is: % » 35 kef/m 


temperature; its strength increases slightly after being exposed to : 


(8) Steel used for the pressurized container 


The pressurized container of the reactor is one of the major com 
the primary circuit. Its main function is to contain the radios 


of nuclear fuel elements where fission takes place; it also provid 


sealed container for the high-temperature and high-pressure coolant 


ability, sufficient strength, good weldability and hardenabilitcy, 
a required property for bulky components. 


China began to develop a steel product for pressurized containe: 
adding 0.6-0.9 percent of Ni to its steel product 18MnMoN> Thi 


which was given the name $77] steel, corresponds to the U.S. prod: 
and A-508-II steel. Its key technical requirements as specified | 


sign department are as follows: 


Chemical composition: C:0.17/0.23, S$i:1.15/0.30, Mm:1.2/1.5, P.- 
S$ ¢ 0.015,¢Ni:0.6/0.9, Cr ¢ 0.25, Mo: 0.45/0.65, Cu< 0.05, Nb:9 
Co€ 0.02, B< 5 ppm; also, low-melting-point trace impurities « 
Sb, As, etc, must be strictly controlled. 


Mechanical properties: op50°C > 56 kef/m?, o 39°5¢ > 35 kef/mm, 


7 >50%. 


Drop test: Ty. ¢ -10°C. 


© 
Shock test: C2" © 3 5.2 kefem/ca?, cM 


T 4.43°C > 8.7 kafem/cn’, 
expansion > 0.9 mm, upper platform enelgy cE 


313 kef+m/cm. 


Radiation performance: when it is subject to radiation of 270°C, 


neutron flux, and if an equivalent value of 5.2 kef-m/cm* is assu 


Cy, then the corresponding change in converted temperature OT ; 
(9) Welding materials for the main seam 


The main welding seam of the pressurized container is the annuia: 


connects all the annular forged parts. It is welded using union-" 


technique with a hand-welded base. 


|“ 


a period of 30 years, the accumulated neutron flux can reach ‘5x! )! 
Therefore, the container material must satisfy the following require 
resistance against embrittlement by neutron radiation, high fractu 





The welding wire is developed from the HO8Mn2MoA (used to weld 18MnMoNb) wire 
by adding Ni and maintaining strict control of the harmful gas elements. The 
resulting H)6Mn2NiMoA wire, or simply called the 548 wire, has higher resist- 
ance against fracture, higher shock malleability at low temperatures, and 
higher resistance against embrittlement by radiation. 


The union weld flux is produced from the 250 flux by modifying the mix rat. - 
and the PH level to improve its welding performance. The resulting product 
is the HJ153 flux of the Si0?-Al 0};-MgO residue series 


The hand-weld welding rod has a core of HOSMnNiMoA welding wire coated with 
low-hydrogen residue series consisting of mainly marble and fluorite; a small 
amount of pure iron powder is added to improve the welding and mechanical 
properties of the rod It is called the HT271 rod. 


(10) Stainless steel pad welding materials for pressurized container 


In order to prevent the low-alloy steel from being corroded by water under 
pressure, a layer of stainless stell thicker than 6 om must be pad-welded to 
the inner surface of the container. In general, large-area pad-welding is 
accomplished using union-melt strip electrodes. In order to avoid embrit- 
tlement due to the release of carbides at the junction of the transition 
layer and the base material, ultra-low carbon steel is used. 


In addition, the sealed surface of the pressurized enclosure must also be 
pad-welded to achieve extra hardness because it not only must be resistant 
against corrosion but also provide a good seal. Most countries use Inconel- 
606 for this purpose, but we decided to use the Chinese-developed M10 alloy 
whose chemical composition is as follows: C< 0.03, Fe: 3.5/5.5, Mn:3.2/3.8, 
Cr: 15/17, Si< 0.025, Al < 0.5, Mo:4.5/5.0, S< 0.015, P< 0.015, with the 
remainder consisting of Ni. 


(11) Materials for members inside the reactor and for the main pipes 


The most widely used material for members inside the reactor is AISI 304 steel, 
followed by 316 steel; West Germany uses 347 steel, and the Soviex Union 

uses 321 steel. We plan to use 321] (Ocrl8Ni9Ti) stainless steel as the main 
material for reactor members for the following reason: due to equipment 
limitations, the bulky hanging basket cannot be processed as a unit after 
welding, hence it is more prudent to use carbide-stable stainless steel. 


Most countries use 316 stdinless steel as the material for the main pipes. 
We are currently conducting a comparison test of the 316 and 321 steel pipes 
to arrive at a final decision 


(12) Materials for the control rod drive mechanism 


Project 728 uses a magnetic hoist type control rod drive mechanism whose 
main components consist of the magnetic poles, the armature, the annular 
rods, the pin claws, the damping axle, the sleeve axle, the magnetic induc- 
tive section, and the sealed enclosure and springs. 
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Because the annular rods and the pin claws undergo repeated engaging and 
releasing actions, they must be made of wear-resistant materials. We use 
17-7PH stainless steel for the annular rods and SC-6 cobalt-base alioy for 
the unit-construction pin claws. They proved to be quite satisfactory in 
var tests. 


The sealed enclosure is a component that must endure high temperature aad 
high pressure conditions; we plan to use 316 stainless steel as the materia! 
for the cylinder. The cylinder is thermally covered with a layer of non- 
magnetically conducting 316 steel and a layer cf magnetically conducting 

No 10 steel. 


The damping axle must have sufficient strength because it is subject to 
loads and shocks; we plan to use Cr25Ni20 stainless steel and CH-132 nickel 
base alloy. 


We plan to use CH145 (equivalent to Inconel-750) nickel base alloy for the 
springs, OCrl3 for the magnetic poles and armatures, and No 10 steel for the 
magnetic inductive sectionand the magnetic yoke. 


2. Secondary Circuit and Auxiliary Systems 
(1) Materials for the heat-transfer pipes of the steam generator 


During the past 20 years, a significant number of PWR nuclear stations suf- 
fered cracks in heat-transfer pipes due to stress corrosion and other corro- 
sion damages; i: is one of today’s major causes of frequent accidents at 
nuclear power plants. In selecting materials for heat-transfer pipes, we 
have user over the vears the 18-8 Ti austenite stainless steel, the new 

No 13 alley (O0Cr25Ni35Al1Ti), and the Incoloy 300 (improved). The main rea- 
sons for selecting the cold-drawn and cloudburst-treated 1-800 pipe material 
are as follows: 


i) Based on the operating experience of the 8 nuclear power plants built by 
KWU of West Germany (7 were built by the river, 1 by the seashore), the use 
of 1-800 was quite successful; there has not een any major accidents since 
1972. 


ii) I-800 has very low nickel content (compared to I-600), which reduces the 
radivactive dosage and the rate of release of corrosive products in the water 
of the primary circuit. 


iii) Im the high-temperature pure water adjacent to the primary circuit, 
particularly when the pH level is greater than 6.3, I-800 has higher re- 
sistance against inter-crystal corrosion than 1-600. 


iv) I-800 is very si:.ilar in composition to the new No 13 alloy developed in 
this country. 


(2) Tubing and plate materials for sea water sain steam condenser and heat- 
transfer pipes of heat exchangers 


1) 








The materials for heat-transfsé ipes used in nuclear power plants cea! 
js: - 2 ' . . — ~ — 7 . . , : - ° ; , = 
divided into three categories: copper alloy (Cu-Zn, Cu-Ni), stainless steel, 
and industrial pure titaniun ine 4 } <; wernebeed lant i oes } 
icc [ St i pure Citranlum,. iOST LUC Lea! powell piants ij i iit se asnore 


use cooper alloy pipes, which often develop leal lue t rrosion when the 
sea water has high sand content, and lead to power outages. ince the sand 
content of sea water used OY Our nuUCc lear power | lant usual] sxceeds | »VUU pp 
it is unsafe to use coppy allov For this reason, project 728 will select 
industrial pure titanium as the material for heat-transfer pipes and plates. 


Although the initial cost is rather high, it is economically justified in 
the long run because the expensive maintenance and repait t in be avoide 


* 


4 
« 


However, there are also problems associated with using titanium; the main prob- 


. . . = . L ar 1 C wamn 7 
en and become brittle. For example, when 


lem is its tendency to absorb hydr 

titanium is in contact with certain other metal, its surface will produce H) 
and lead to hydrogen absorption; when temperature exceeds 80-120°C, the - 
titanium is sea water steam condenser is likely to be damaged by hydro- 
genation. In addition, hydrogen embrittlement can also be caused by cor- 
rosion of the seams and by high stress conditions. 


YU 


(3) Materials for auxiliary systems 


In most nuclear power stations, OCrl18Ni9Ti or 1Crl8Ni9Ti stainless steel is 
used as structural material for the chemical volume control system, the 
boron retrieval system, the purified water systems, the water and 
drainage system, the safety injection and spraying system, the 3-wastes 
treatment system, and the waste fuel storage pool. Since they are in con- 
tact with strong alkalines and acids, chlorides, boric acids, water that con- 
tains organic substances, condensed radioactive waste liquid (e.g., tission 
products, tritium water, activated corrosive products, etc), waste gas (e.g., 
iodine, xenon, krypton), etc, the containers, evaporators, heat exchangers, 
pumps, valves, pipes and sealing materials used in these systems must be made 
of corrosive-resistant and radiation-resis’tant stain 


Ww as te 


ess steel. 


In addition, carbon steel is commonly used as structural material for the 
cooling system of the primary circuit and the seawater cooling system (ex- 
cept for special material) of the tertiary circuit of the reactor These 
equipment and structural materials are often used under adverse conditions 
such as high <emperature and high pressure, washout by flowing water, high- 
moisture at~osphere, and medium containing large amounts of Cl” and other 
impurities. Therefore, effective anti-corrosion measures must be taken 

when vsing the low-cost carbon steel. For example, the large diameter 
carbon steel pipes used in the seawater cooling sycetem must be equipped with 
rubher linings and electro-chemical cathode protection devices; the exterior 


must be coated with approximately 200 um of asphalt, 
(4) Non-metallic protective coating materials 


The most common method of protecting the carbon steel equipment of nuclear 


power plants is to apply coatings of paint. ue selection zint is 
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determined by the conditions under which the equipment is used; e.g., the 
amount of corrosion of the medium, the temperature level, and the dosage of 
radiation. 


The corrosion-resistant and * at-resistant paint which has been used in 
industry with great success can be used to protect those reactor structures 
not subject to radiation such as the compartment located near the water drain 
pipes, the exterior shell and wall structures, the water supply chamber, 

the water purification equipment and pumps. 


When subject to radiation, many paints and coating materials will undergo ir- 
reversible chemical transformation and lose their protective properties. 
Therefore, in a radioactive environment, the selection of paints and coat- 
ings must be based on a study of their radiation stability properties. 


Il. Future Work 


While a large amount of tests, research and trial production work have been 
carried out in this country, there still exists large gaps in many areas 

when compared to the standards of other countries. In order to further de- 
velop China's nuclear industry, we must concentrate our efforts in the fol- 


lowing areas: 


1. The nuclear fuel UO) core produced in this country is basically compar- 
able in quality to foreign products, but currently we do not have a complete 
set of data of its properties (.e.g, mechanical, physical, and radiation 
properties). Furthermore, we must develop a U0» dore with smaller density 
and less radiation swelling, as well as good dimensional stability. 


2. Extensive tests and research should be carried out to determine the 
properties, particularly the mechanical properties of Zr-4 alloy enclosure 
material so they can be used in future designs. Also, we should strive to 
improve the structural quality of enclosure pipes by studying the effects of 
manufacturing techniques on material properties in order to reduce hydrogen 
absorption, and to increase material strength and ductility. Methods of test- 
ing the orientation of hydrides and technical indices of the orientation 
factor F, should be established; and studies of iodine vapor stress corro- 
sion cracks caused by the interaction between UO») core and Zr-4 pipes should 


be carried out. 


3. In order to improve the effectiveness of fuel elements and to conserve 
neutrons, we must develop all-zirconium or bi-metallic positioning frames 
and guide tube materials for the fuel components. 


4, Significant efforts have been devoted to the development of materials 
for the pressurized containers, the main pipes and the main pump; however, 
due to project schedule limitations or poor product quality control, the 
research work should be intensified and production conditions should be 


improved. 
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For steel material used in pressurized containers, we should continue our 
research efforts on such topics as the effects of trace elements, embrit- 
tlement caused by radiation, and fracture malleability, as well as fracture 
resistance and low-temperature shock malleability of the main weld seam re- 
gion. In the case of the main pipelines, we should conduct studies of 
tubings with qualified manufacturing properties (including bent rubings and 
three-way pipes), field welding techniques, and non-destructive inspection 
techniques. 


5. Although we have decided to import tubing materials for the steam gener- 
ator, we must still perform the inspection of material properties and the 
welding operation (including pad welding of tubes and plates); in addition 
we must decide on a course of investigation of our own tubing material 
(I-800 or I-600), and conduct extensive tests and research in the hope of 
producing our own U-shaped heat transfer pipes at the earliest possible 
date. 


6. China has very little experience in the production and operation of all- 
titanium steam condensers and heat exchangers, hence, it is necessary to be- 
ing research and development work in this area. 


7. Significant efforts must be devoted to the research and development of 
non-metallic coating materials and composite surface materials such as epoxy 
fiberglass for nuclear application so they can be standardized and serialized. 


8. Efforts must also be devoted to the exploration of new alloys and new 
manufacturing techniques in order to continue design improvement and to en- 
sure the safe operation of nuclear power plants over extended periods of 
time. 


3012 
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RESEARCH, DEVELOPMENT OF LASER GLASSES IN CHINA 


Shanghai ZHONGGUO JIGUANG [CHINESE JOURNAL OF LASERS! in Chinese Vol 11 No 8, 
20 Aug 84 pp 449-459 


[Article by Gan Fuxi [1626 4395 3588] of the Shanghai Ins te ot Li 
Fine Mechanics, Academy of Sciences] 


[Text] After the appearance of the first ruby laser in the early 1960's, 
China's glass workers began to analyze and investigate the possibility otf 
fabricating lasers from materials in the glass state.” A year atter sSnitze. 
first reported lasing in neodymium-doped silicate glass, China also succeed 
in achieving lasing from neodymium-doped silicates (in 193). The followi 
year, an output energy of 100 J and a ! percent total efficiency were achieve 
in experiments using glass rods measuring 16 x 500 mm, and second-harmon 


lasing and spectral measurements were also reported for neodymium-dops 
glasses. By 1966, neodymium-glass lasers in China had reached output ener- 


gies of several thousand joules and output powers ot several hundred meg tt 
which approached the best values reported abroad. China was also amony the 


first nations to report lasing from borate and phosphate glasses (in 1965). 


Neodymium-glass made in China is used in all of China's high-energy, high- 
power solid-state laser devices now under development. Some of these @! 
products have been perfected and put into production; they are used in low- 
and medium-power solid-state lasers employed by hundreds of manufacturin 
plants and technical personnel, and their economic benefits have been con- 


siderable. ” 


In the following sections, we will summarize various aspects of the work which 
has been done. 


1. Development of Neodymium-doped Laser Glasses 


The earliest neodymium-glass lasers were all based on barium crow t 
glass, as reported by Snitzer. Since this glass has poor chen il stabilit 
and tends to lose its transparency, we changed the compcnent yf the ela in 
order to improve its physicochemical properties. This work resulted in the 
trial manufacture of N,, type-I glass, in which neodymium dopi ‘as emploved 
for the first time in China; this glass met all of China’ re-1966 require- 
ments for the development of Nd-glass lasers. However, this type-! 
several disadvantages, which include a high smelting temperature and a large 
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. a ilt, it becar I0SS]1 > to use N (= 
iti rates of up to 1-5 Hz. 
‘ ist decade, we have f sed our attention on the spect! , 
; 9chemical properties of the Nd-dopec Sliicatle Ser 
‘ earlier experiments (cf. the Append! C)e Five < Liles 
. » Noes Neos Noyg) were developed on a larger scale (productior 
1 eased to over 100 liters) and larger specimens were produ . 
= silicate glasses for the most part inc'uded the main ty} : 
- irrent] iailable on the international market. 
e next 10 years, the development of laser glasses will be clos« 
I ith the development of high-power solid-state lasers. Nonlinear 
t ffects such as self-focusing, electrostriction, etc., are the p: 
tors responsible for damage to glasses in intense short-pulse lass 
é nlinear dependence of the refractive index must be suppressed i the 
7 r istance of the laser glasses is to be improved. As the perl O 
t ne ing pulses have become shorter, it has become necessary t increas¢ 
tt ilated emission cross sections of laser glasses in order to incre. 
ise! iin. Phosphate and fluorophosphate glasses meet these requir 
er, Ss! > their CTE is also lower than for silicate glasses, tl can 
’ to re e pump-induced thermal distortions. 
~ Surselves on previous work’ carried out on phosphate and Luorophos- 
Ct pti i glasses, we set out to investigate the spectral and lumines- 
e roperties of these two types of Nd-glasses; we also studied their 
er 1 and chemical stability and the influence of hydroxyl groups on Che 
luminescence and lasing properties. The N and No, Nd-doped phosphate 
‘lasses’ were developed and perfected using a new glass-manufacturing tech- 
nique: \ ylass rods i pl. : f diamete ind 300 mm, respectively, 
e; N., glass rods and plates of diameter 70 an ’ 
’ e produced, Fluorophosphate glasses have nonlinear refractive incice 


thermo-optical coefficients which are even lower 5 

es, in addition to higher luminescence quantum efficiencies; unfort 
ately, contamination by platinum and gold is a problem, the fluorophosp! 

crystals tend to break apart and separate, and the components in the gl. 
ttilize at different rates,?° so that technical difficulties prec 
t tic use of this glass, even though finished specimens are avail 
t China and abroad. Table 1 lists the spectral, laser and physico- 
s for fluorophosphate Nd-doped glass and two of the phos 
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Damage to Nd glass elements by intense laser radiati is a serious ongoi 
problem which we studied experimentally by emp! ing multipulse high-ener 

and single-pulse high-power lasers. Damage both inside and outside the laser 
cavity was investigated, damage thresholds were determined for various types 
of glass, and the specific features of damage development were observed. we 
paid particular attention to measurements of the nonlinear refractive index, 
which was determined in several experiments under conditions of self-focusing, 
self-induced polarization changes, light-induced birefringence, and 


interference, 


The most important characteristic of large laser ass specimens is their 
optical homogeneity, which determines the optical quality. We set up numerous 


experiments to study the optical homogeneity by the interference, star point, 
projection, and imaging methods, and an overall assessment of the results was 
discussed in Reference 30. Subsequent tests of glass homogeneity based on 
holographic interferometry were then developed for carrving out the measure- 
ments quickly, *? as well as for analyzing stripes and gas bubbles in glasses. 
At the same time, improvements were made in the methods and apparatus for 
measuring the light absorption at wavelength 1.06 -m by glasses and for deter- 
mining the residual stresses in glass rods and plates. Much information has 
been gathered in the numerous experiments which have been routinely carried 
out over the last l0-odd years. These experimental results indiceted from 
the first that the lasing efficiency is determined by the concentration of 
ferrite ions in the glass and by the absorption coefficient. We also ana- 
lyzed relationships between these physical characteristics and found that the 
optical homogeneity of glass rods greatly influences the directional proper- 
ties of the laser beam (this is particularly true for closely spaced stripe: 
and physical inhomogeneities). We also comprehensively investigated and 
analyzed instability of the laser output in Nd giass elements subjected to 
repeated pumping and found that in addition to generating color centers, 
irradiation by ultraviolet light also stimulated redox interaction among 
inclusions in the glass (the valance number of the ions is altered); as a 
result, Fe’*+ is reduced to Fe’*,. 

In order to fully assess the properties of laser glasses, suitable equipment 
and methods must be established for measuring the relevant physical para- 
meters such as the refractive index at ultraviolet and intrared wavelengtiis, 
the optical stress constants, and the elastic moduli.’° Methods for calcu- 
lating the physical properties of glasses intimately related to the laser 
properties have also been developed. 


4. Some Basic Investigations of Laser Glasse: 


The spectral characteristics and structural states of various rare-earth ion- 
doped inorganic glasses were investigated as far back as 1963,°° where we 
employed ligand field theory in order to account for the experimental find- 
ings. In our later work we concentrated on studvine the spectral and lumines- 
cence properties of neodymium-doped glasses. We were particularly interested 
in how these properties are influenced by the microscopic and submicroscopi: 
structure of the underlying glass matrix. Our investigations began with 
silicate matrix glasses but then expanded to include other inorganic glasses 
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The interaction of intense laser radiation with glassy media has also been 
: —~ : - ~-4 ; x . —_— a | . = . 7 .? > - | 7 - "1 . 

investigated quite systematicaily. ine initial work stressed the precise 
observation and quantitative measurement of the following three phenomena: 


1) Beam dispersion, i.e., thermal distortions in the glass induced by natural 


laser oscillations; 2) self-focusing associated with short laser pulses; 

3) laser-induced damage. We conclude ym the basis of the experiments described 
respectively by the quantities n>(T), (S), and n.(3)] are responsible for the 
beam-glass interaction. ”~ We developed a new method for calculating the three 


nonlinear refractive indices precisely from already known physical parameters 
of the glasses.'°**° Table 5 lists and compares the nonlinear refractive 
index n>(E) for several glasses; the values were measured by recording the 
threshold for self-focusing (SF 
change (SIPC), and by measuring the light-induced birefringence; the calculated 
values are also shown for comparison. The laser pulse length determines which 
of the three nonlinear optical effects will dominate. Table 6 lists the non- 
linear refractive indices for No: laser glass for three different pulse lengths, 
from which we see that thermal effects dominate in the deam-glass interaction 
for continuous or millisecond laser pulses, while the nonlinear polarization 

is the dominant factor for subnanosecond pulses. We used these results to 

plot the laser-induced nonlinear optical effects as a function of the physical 
characteristics of the glasses. Figure 3 shows the damage thresholds for opti- 
cal and laser glasses as functions ot n-(E) for nanosecond laser pulses. 
Figure 4 plots the thermal dispersion /E, induced in glasses by milli 
laser pulses as a function of no(T) [here (> is the scattering angle of the 


output laser beam and E, is the specific glass absorption (per unit volume) ]. 


» determining the self-induced polarization 


isecond 


Table 5. Experimental and Calculated Values for the Nonlinear Refractive 
Index of Some Optical and Laser Classes 
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Table 6. Nonlinear Refractive Index for Nj: Laser Glass for Different Laser 
Pu Se eneths 
, Response Nonlinear refractive 
jOniwlneal’lr . les 
—_ ties index (cm /W) 
adalat ' msec usec nsec 
Scr 7. | 
pulses| plses pulses 
i~ SS) eee — e-— ———- <> -_- sos ee Oe em 
Slooming LO-6~10-7]6x 10-716 x 10-8) — 
tro 10-7*~ 1.06 x 1.06 x 1.06 x 
= se t | . ys 
et fect 10-8 10-36 10-16 10-6 
: Linear 10-3~ 0.92x | 0.92 0.92™« 
a ae 10-16 10-15 10-15 10-35 
t 1 er tect 
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Figure 3. Laser-induced Damage Figure 4. Thermal Blooming in 
Threshold in Class as a Glasses as a Function 
Function of n>(E) of n>o(T) 


As lasing has progressed toward shorter wavelengths, laser-induced damage 
and dispersion associated with the nonlinear refractive index at different 
wavelengths have become increasingly important, and our experimental and 
theoretical work along these lines is continuing. 


Some of the material in this article has been taken from Volumes 2 (1974) and 
8 (1980) published by the Chinese Academy of Sciences and entitled "Shanghai 
Institute of Optics and Fine Mechanics, Research Reports on Neodymium Classes" 
and “Laser Materials and Elements," respectively. 
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Table 5. Laser Characteristics 





| Light Lasing *| Wave- 
‘ absorp- elfficien¢ length | Laser 
Type | tion atr|/cy (©) - centen line- 
\=1.06um1 fOr. t laser) width 
(percent4 16x500m4 stk, | 
(A) 


cm) | glass ro (4) 














-—— — 
Wu 0.2 2.4 - | - 
Nex? 0.1 3.0 — me 
Nes | 0.1 4.0 | 10624.53/ 94 
Noa: | 0.16 3.8 | 10613.21/ 90 
Noms | 0.29 | 2.2 | 10604.27| 124 
Nona | 0.12 | 3.5 | 10584.14/ 62 
Neass 0.27 | 2.7 |10897.89] 122 
Now | 1 | 3.8 | 10608.61 | 109 
Niees | 0.22 : 3.5 | 10611.39) 91 





*For rod ends with reflectivities of 

100 percent and 50 percent, 3 msec 

light pulses, output energy 10° J. 
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APPLIED SCIENCES 


RESEARCH PROGRESS ON LASER CRYSTALS IN CHINA 


Shanghai ZHONGGUO JIGUANG [CHINESE JOURNAL OF LASERS] in Chinese Vol 11 No 8, 
20 Aug 84 pp 460-463 


Article by Zhang Yingxia [7022 5391 0204] of the North China Research Insti- 
tute of Electro-Optics] 


[Text] During the 10th anniversary of the lst issue of the CHINESE JOURNAL 
OF LASERS we enthusiastically reviewed the course of China's progress in 
laser science and technology. The Changchun Institute of Optics and Mechan- 
ics, the Suzhou Gem Plant, and other groups made pioneering contributions to 
the initiation in 1961 and subsequent development of the laser crystal 
industry in China. Current Chinese research on laser crystals is now quite 
extensive and involves more than 30 research teams with nearly 1,000 techni- 
cians and workers actively engaged in the study of more than 20 types of 
laser crystals. Neodymium-doped yttrium aluminum garnet (Nd:YAG) and ruby 
(Cr:Al.0;) lasers have been manufactured and are widely employed. There 
are several new and promising crystals now under study which will find appli- 
cations, and both basic and exploratory research hat. given rise to new 
developments. 


1. Laser Crystals With Rare-Earth Ions 
A) Nd:YAG 


China began growing YAG crystals in 1965, and lasing was first achieved in 
crystals grown from salt melts, which yielded Nd:YAG bars 50 mm long. Lasing 
from Nd:YAG crvstals grown by the Czochralski method was achieved in 1967. 
This method, which rapidly became popular in China, employed graphite or tung- 
sten heaters and resistively heated molybdenum crucibles to grow the crystals. 
The Southwest China Institute of Engineering Physics investigated the growth 
of unnucleated, dislocation-free Nd:YAG crystals on a horizontal interface 
under controlled conditions and made a series of technical innovations. The 
Sichuan China Optical Instrument Plant has recently been certified by techni- 
cal authorities and is capable of producing homogeneous, high-quality crystal« 
with reproducible properties (as little as 0.25 of an interference fringe per 
25 mm). A continuing problem with the graphite resistive heater technique is 
that the grown crystals contain many scattering particles. The Shanghai 
College of Communications has succeeded in reducing the number of scattering 
particles to a certain extent by employing a controlled growth atmosphere. 
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1970's, the Anhui Institute of Optics and Mechanics and the Suzhou Crysta 
»mponents Plant succeeded in growing homogeneous ruby crystals by the 
Czochralski method. With the collaboration of the Silicate Institute and 
the Institute of Optics and Fine Mechanics in Shanghai, the Laser Focus 
Institute improved the flame fusion technique to grow higher-quality crystals 
with laser efficiencies as high as 1.7 percent. The Anhui Institute of 
Optics and Mechanics and the Laser Focus Institute (which is one of China's 
principal suppliers) are now at work on new breakthroughs in the Czochralski 
growth process and are developing ruby rods for holographic applications. 


8. Chrysoberyl (Cr:BeAl,0,) 


Chrysoberyl has received much attention in China and abroad because it provides 
tunable lasing with phonon-terminated transitions. Because Be is toxic, 
research on it has been confined to the Shanghai Institute of Optics and Fine 
Mechanics and the Anhui Institute of Optics and Mechanics. Starting in 1981, 
the former institute began growing chrysoberyl crystals, and lasing was 
reported the same year; tunable lasing was also recently achieved. The Anhui 
Institute of Optics and Mechanics manufactures chrysoberyl crystals with vari- 
ous crystallographic orientations. 


C. Ni:MeF 


Ni:MeF. single crystals measuring 24-30 x 30 mm were successively grown by 

the Shanghai Institute of Optics and Fine Mechanics, the Shanghai College of! 
Communications, and the Beijing Workers’ Glass Institute by a hermetic thermal 
gradient process employing graphite crucibles. Crystal stress and fracture 
were investigated for granular crystal samples with different crystallographi« 
orientations, and the spectral properties, dislocations and growth stripes 
were analyzed. The Shanghai Institute of Optics and Fine Mechanics manufac- 
tured Co:MgF. crystals, while the Shanghai College of Communications developed 
Ni:MeO crystals which were used to manufacture low-temperature laser devices. 


3. Color-Center Laser Crystals 


By the 1980's, research on developing color-center laser crystals was under- 
way at nearly 10 locations in China and both doped and undoped LiF, KCl, and 
NaF color-center crystals were bein, produced. Preliminary research was 
carried out on color centers (their formation, classification, stability and 
treatment in rotating molds). Tunable pulsed lasing from color-center cry- 
stals was achieved in 1981 by using a frequency-multiplying Nd:YAG laser to 
pump LiF crystals. Doped KCl will find applications in optochemical studies 
and in the measurement c° standard frequencies. The Huaqiao University and 
other groups are collaborating in order to handle the mauy aspects of color- 
center research, which is closely allied to progress in materials science 
and instrumentation and may serve as a stimulus to further basic research in 
related areas. 
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Dac ——e .~ wees 1 = - ~—a — : -_ } wm ain Chin _ OW? _ 

Research on new laser materials was begin in China in the 1970's in order to 
meet the requirements of the solid-state laser industry, which was undergoing 
diversification. The crystals Nd:Ca;(P0,)3F, Nd: CaY.(Si0.):0, Nd:YVO,, 


ar 


various rare-earth-doped Gd-(Mo0,)3;, Ca-Y,;2Fy>5, and other new laser materials 
were developed in succession by the North China Research Institute of Electro- 
Optics. Research has just begun on multipurpose laser crystals which exhibit 


self-Q-switching, self-mode-locking, and other properties, and novel phonon- 


terminated laser crystals are being investigated in cooperation with the 


2. $2 t , 7 ’ . y } Bewtzi1 an J. ; ~ t- + rn . : ; 
Beijing Workers’ Glass Plant. The Fujian Material Structure Institute is 
studying how the crystal structures are related to the lasing properties and 
has suggested using a combination of crystal lattice dynamics and crystal 


field theory to search for new laser crystals with phonon-terminated transi- 
tions. The novel crvstal Cr:YA1l;(BO:), was grown on the basis of investiga- 
tions into the structural properties of crystals. Spectroscopic studies 
revealed an R Line at 4 = 684 um and a very intense phonon sideband in the 
690-750 um wavelength range. The Shanghai Institute of Optics and Fine 
Mechanics has spectroscopically analyzed several oxide and fluoride materials 
doped with rare-earths or transition elements, and the Anhui Institute of 
Optics and Mechanics is investigating phonon-terminated laser crystals to 
see if new crystals can be grown from salt melts. The Cl 
of Applied Chemistry has grown a series of small, self-excited crystals which 
lase at new wavelengths (e.g., KNdP.O,;., Mn:CeP-0),, Tb, Dy1_,P50i4). The 
Shanghai Silicate Institute produced molten K-Bi Er (MoO, ). single 
crystals of identical compositions and carried out spectral and structural 
studies. Research on the growth and properties of Eu:GCGG and Tb:GGG crystals 
was carried out at the Beijing Institute of Physics. Additional basic 
research on developing new materials is also in progress at several other 


iangchun Institute 


colleges and universities. 
59. Providing Conditions Suitable for Development of Laser Crystals 


Before the 1960's, Chinese research on crystal growth and analysis was virtual- 
ly nonexistent because most of the prerequisites were lacking. The dissemina- 
tion of foreign research results on laser crystals was a powerful impetus 
toward ameliorating the situation in China. In order to grow oxide crystals 
which have high melting points and exhibit lasing, various institutions in 
China’ formulated plans for building furnaces for growing single crystals 

with stable precisely reproducible properties by the Czochralski method using 
conveyor-belt systems. Semiautomatic programmable temperature-control equip- 
ment, automatic aerometric positioning systems, automatic electronic balances, 
and systems of gears for aligning the growing crystals were developed. Al- 
though most of the control systems are quite reliable, electronic balances do 
not operate stably. Experiments are now underway on automating control 
systems by using microprocessors. 


The Kunming Precious Metals Institute established a technique for processing 
iridium in the late 1960's and has since then been supplying various types of 
iridium products needed in China's program for developing inductive-heating 
methods for growing high-melting iridium oxide crystals. 
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In the mid-1970's, the North China Research Institute 
developing a mid-frequency controlled silicon power source 
rent device which operates stably over long times and ca: 
crystals by the Czochralski technique. This device has seve! 
(there is less danger of human exposure, and the frequency ca 
to match the skin thickness of the iridium crucible so as t 
frequency interference for low currents in the control cir 
the system is widely employed in China. Research has als 
spectrometers and on quantitative analysis of the laser-acti’ 
ot crystals. 


The Shanghai Institute of Optics and Fine Mechanics succeeded 
the directed temperature gradient method for growing crysta 
new process to grow opal single crystals. This institute 
with the Changchun Institute of Optics and Mechanics in er 
crystals. 


In terms of instrumentaticn, we may cite the Twyman intertero 
tured by the Huadone Institute of Engineering, which is no 
China. Other measuring equipment includes diffractometers, 
meters, devices for measuring laser properties, optical extin 
cients, ctc. Most of this equipment is not standardized but 
oped independently by various research groups. Although progr 
made, facilities for analyzing crystals in China remain quit: 
in some areas are unavailable (e.g., there is no equipment 
laser quantum efficiencies). 


6. Prospects and Suggestions 


The pace of Chinese work on laser crystals has picked up mar} 

last 2U0-odd years, and considerable basic knowledge and faciilit? - 
Although China is well behind the United States and the Soviet 

research on laser crystals, it compares favorably with othe: 

certain respects. We anticipate that within 10-15 years, Chine 
self-sufficient in the more common types of laser products an 

export them to other countries and supply new, useful laser : 

superior characteristics to the rest of the world. Specializ 

based on laser crystals and integrated technology will perhaps ms 

bulk of China's exports. 


In looking back on China's progress, we must still realistically 
tively take stock of the weak areas that remain. In our opinion, tl 
following five weaknesses should be addressed in order to prepar: 

for new advances. 


1) Research on crystal defects should be expanded. Crysta! 
crystal properties should be considered together, and serious 

must be given to achieving breakthroughs in the quality o! lase: 
technology. In the next 5 years, methods must be found for srowin 
quality crystals of large size (YAG, ruby, YLF, chrysobery!, and mi 
garnets such as Nd:Cr:GSGG, Cr:GSGG). Industrial production should 
started at specific sites. 
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2) Basic research in the properties, structure and spectra of crystals 

should be strengthened, and new laser-active ions and matrix materials must 

be investigated. More research is needed on the performance of laser cry- 
stais and on transition mechanisms. The following five areas may prove 
critical in the development of new materials in the next 10 years: 1) tunable 
laser crystals with phonon-terminated or other types of transition schemes; 

2) new wavelengths must be developed for rare-earth ions. Full use must be 
made of energy transfer mechanisms (sensitizing, deactivating, cascade, etc.), 
and efficient lasers with new wavelengths are needed; 3) color-center laser 
cryst.ls. Existing crystals must be improved and new ones found, the 
physicochemical processes in color centers need to be studied further, and 

the problem of thermo-optical stability must be addressed so that color-center 
crystals will quickly become suitable for practical use; 4) multifunction 
laser crystals are needed; 5) develop new laser materials in the condensed 
state. 


3. Insure that adequate facilities are available for growing crystals and 
developing related technologies. China needs specialized research and produc- 
tion centers for growing various types of crystals and building needed optical 
processing equipment and analytical and measurement instruments. Selective 
development of several types of advanced equipment, instruments, and integrated 
systems should be pushed in order to remedy China's backwardness in this area. 


4. Improve the education of industrial and technical workers. We suggest 
that universities enroll more students specializing in crystallography and 
crystal research. Quotas should be raised on the number of students special- 
izing in crystal materials who are sent abroad for study, and there should be 
more visiting scholars. Academic societies should be encouraged to give short 
course for the continuing education of on-the-job workers. 


5. Government policies must be streamlined in order to resolve the problems 
of scattered resources, unnecessary reduplication, and confusion which 
afflict both production and research, 


12617 
CSO: 4008/46 
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APPLIED SCIENCES 


BRIEFS 


SICHUAN EARTHQUAKE FORECASTING CENTER--Chengdu, 3 Jan (XINHUA)--An earthquake 
research and forecasting center has gone into operation recently on the south- 
ern outskirts of Chengdu, capital of Sichuan Province. Nearly 200 seismolo- 
gists at che center wili carry out research work and make forecasts based on 
radic messages sent in from 20 telemetering systems and 50 seismological 
Stations across the province. Sichuan is an earthquake-prone area. More than 
60 earthquakes with a magnitude of above five on the Richter scale have been 
recorded sver the past 14 years. Three of them with a magnitude of over six 
on the Richter scale were successfully forecasted. [Text] [Beijing XINHUA 

in English 1513 GMT 3 Jan 85 OW] 


CsO: 4010/55 
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ARMED FORCES SPECIAL SYMPOSIUM ON MEDICINE OF ALTITUDES 


Beijing JIEFANGJUN ZAZHI [MEDICAL JOURNAL OF CHINESE PEOPLE'S LIBERATION 
ARMY] in Chinese No 4, 20 Aug 84 pp 311-312 


[Article by Kuang Yung [0066 0336]: "Summary of the Fourth Armed Forces 
Symposium on Medicine of Altitudes"] 


[Text] The Fourth Armed Forces Symposium on Medicine of Altitudes was 
convened at the Third Military Medical College in Chongqing, 18-21 October, 
1983. A summary of papers presented at the meeting is given below. 


1. Acclimatization training. It is usually construed that acclimation 
training can elevate the adaptability of one's organs to altitudes, the 
papers given in the meeting have further supplied the theoretical basis for 
such belief. Twelve cyclists entered low-pressure modules which individually 
simulated 2,000m, 3,000m and 4,000m altitudes, and performed a maximum 

amount of secondary exercise three hours daily, for one to two weeks. Using 
ultrasonic cardiogram, pulmonary hemadromograph, three-lead (cardioelectric, 
cardiechema, and carotid pulse) physiological recorder, and measuring 

devices for red blood corpuscle, hemoglobin, and erythrocyte, the results 
show that: At 2,000m, the left ventricular function was strengthened, and 
acclimatization training can prevent the left ventricular functional decrease 
caused by simple oxygen deficiency. The heart structure can generate 
acclimatibility change, its storage capacity is strengthened, and the hemopoietic 
hemopoietic system does not occupy the primary position in this acclimatiza- 
tio. process. The results of hemalactic acid and PWC}79 (the work capacity 

at 170 pulses) indicate that even though the organ still relies on anaerobic 
metabolism to supply the energy after acclimatization training, but the 
capability of oxygenous metabolism has also been improved. In accordance 
with the distinct increase of urinary catecholamine discharge volume at 
4,000m, the heart's capability has been strengthened and PWC179 has increased, 
this indicates that the strengthening of the sympathetic activity may 

cause certain effect in the aforementioned acclimatization process. The 
results of the electroencephalogram have indicated that acclimating first 

at the 2,800m altitude for three months, then entering into 4,700m altitude, 
the amplitude of its indicator has clearly dropped, showing that after staying 
at low elevation for a period of time, the organs have obtained certain 
acclimatibility. Experiments on animals have shown that after a domesticated 
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rabbit has undergone interruptive acclimatization training to anoxia, 
there is an alleviation in its inhibitory effect to its fever reaction 
induced by acute decompression anoxia caused Bacillus subtilis. 

2. Drug prophylaxis. Since 1980, there have been more in-depth research 
into the elevation of an organ's endurance to anoxia. Refer to No 2, of 
the 1984 volume of this journal for detail. 


3. Acute altitude diseases. At an altitude of 2,725-2,950m, there are 

four incidences of altitude pneumonedema, hitherto, the lowest altitude for 
incidence of this disease has been reported to be 2,757m in our country. In 
one autopsy of a pneumonedema victim, besides seeing widespread microthrombus, 
one can clearly see dilated blood capillaries and ecchymoma in the area of 
abundant pneumonedema fluid. There have been initial probes into the genesis 
mechanism and duplication of animals models. The normal large white rats and 
those with left lung removed will have pneumonedema primarily of interstitial 
type after being placed in the simulated altitudes of 5,000-8000m for 72 
hours. The severity of dropsy is most pronounced in the rats with left lung 
removed, and in that group, it is most pronounced at the 48-hour mark; this 
agrees with the clinically observed pneumonedema disease incidence time. The 
difference in the severity of this kind of interstitial pneumonedema is not 
pronounced due tothe removal of the left lung or the difference in the 

weight of right lung tissues. Experiments have further proved that the 
decrease in the osmotic pressure of the blood plasma colloid will not cause 
the aggrevation in the severity of altitude pneumonedema, and anoxia may 

not cause the heightening of the permeability of the micrangium mural. 


As for evaluating the objective indicator of acute altitude reaction, an 
on-site observation was carried out at the Qinghai-Xizang plateau in 1979, 
with experiments conducted on human body using simulated decompressed anoxia. 
It was seen that the arterial blood oxygen pressure decreased and the urine 
volume decreased, and the myocardial oxygen consumption index, electro- 
cardiogram Q-T/T-Q ratio and the increase in the prin-ipal peak amplitude 

of the encephalon impedograph related to the degree of reaction to altitudes. 
Therefore, the evaluation methods of these physiological indicator combined 
with the semiology supplied can be tried in the evaluation of the severity of 
acute reaction to the altitudes. 


4. Chronic altitude diseases. There is more research being undertaken for 
cardiopathy of the altitudes. From the experiments on animals to clinical 
observations, from X-ray examinations, electrocardiogram, to ultrasonic 
cardiogram, cardio-mechanical diagram, differential impedence cardiogram, 
vector cardiogram, and even the results of pathological examinations have 

all discovered that the heart patients of the altitudes have not only pulmonary 
hypertension, changes such as the right ventricular hypertrophy, etc, but also 
changes such as levocardiac functioning and structures. This shows further 
that heart disease of the altitudes can also affect the viewpoint on the 
levocardia, and have also supplied more objective indicators of the diagnosis 
on heart disease of the altitudes. In the experiments on piglets, it is 

found that the suitable indicators for determining the right ventricular 
hypertrophy are the absolute values of the ventricular mural thickness, 
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Hermann-Wilson index, and the lung weight/ventricle weight index. The 
experiments on the ectopic pulse stop of calcium ionic antagon agent, to 
further verify that the anoxic arterial pulmonary hypertension and heart 
disease of the altitudes are related, and it explains that ectopic pulse 

stop may be effective in the preventive treatment of anoxic arteria pulmonary 
hypertension and heart disease of the altitudes. Having conducted complete 
physical examinations and tracing observations of 154 inhabitants of high 
altitudes, the initial probes have yielded determining diagnosis standards 

of heart disease of the altitudes and pneumocardial disease. There are often 
pseudo left bias of the electric axis appearing in the altitude electrocardio- 
gram, actually they are mostly extreme right bias, caused by the hypertrophy 
of the right ventricle, so this needs to be differentiated. 





In the treatment of diseases of the altitudes, it has been seen that 
hypertension oxygen module treatment of acute altitude disease yields better 
result, but it has poorer treatment effect on chronic altitude disease, 

and it is considered that hypertension oxygen combined with the other 
corresponding comprehensive treatment will be an emergency rescue procedure 
for critical disease of the altitudes. The strobene treatment of altitude 
excess corpuscle disease it is more superior to use Red No 1 of the Chinese 
medicine. The trapping “jiagu"(?) treatment of the koilonychia of the 
altitudes gives better result. Polarized liquor has certain curative effect 
on myocardial anoxia of altitudes. 


5. Others. Physio-biochemical survey data of healthy people have been 
obtained from the new and native residents of three areas of different 
altitudes (1,400m, 2,260m, and 3,720m), the greatest parametric values of 
the expiration flow speed and volume curve increases with that of the 
elevation. After a person has quickly entered the altitudes, his blood 
oxygen saturation fails as the elevation rises, then again it goes back up 
as his residency lengthens, getting close to that of a native, these are all 
beneficial to oxygen acquisition process of human body in the altitudes. At 
3,200m, healthy adults have higher whole blood specific viscosity, whole 
blood reduction viscosity, and compressed erythrocyte volume, but the 
erythrocyte sedimentation rate is lower. The whole blood specific viscosity 
and compressed erythrocyte volume will increase as the rise in elevation of 
the location. There is no tendency inthe increase of antialkali hemoglobin 
at 3,100m. The blood plasma high density lipoprotein cholesterol (HD-LC) 

of the emmigrants and natives of the altitudes are higher, also it increases 
with that of the total cholesterol (TC), maintaining the HDLC/TC at higher 
level and LDLC/HDLC at a lower level, this almost says that the incidence rate 
of coronary heart disease at the altitudes can not be lower than the plains. 
Due to the increase of erythrocyte, so increases may appear in serum 
bilirubin and hematuria acid in a healthy person, this has brought about 
certain complexity in the diagnosis of pathological jaundice and gout. 


In the methodology of anoxic experimental research, a kind of oxygen 
distributed pressure microelectrode for measuring animal tissue has been 
developed, a measuring method has been established for observing the status 
of oxygen consumption of experimental animal's entire body, and this will 
certainly help in the experimental research work on anoxia of the altitudes. 
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LIFE SCIENCES 


ARMED FORCES SPECIAL SYMPOSIUM ON MONOCLONAL ANTIBODIES 


Beijing JIEFANGJUN ZAZHI [MEDICAL JOURNAL OF CHINESE PEOPLE'S LIBERATION 
ARMY] in Chinese No 4, 20 Aug 84 pp 310-311 


[Article by Ma Wenyu [7456 2429 3558]: "Summary of Papers Presented at 


the Second Armed Forces Symposium on Monoclonal Antibodies" | 


[Text] The Second Armed Forces Monoclonal Antibody Cooperative Research 
Symposium was convened at the Fourth Army Medical School, November 29 
—December 4. Fifty-two people attended the meeting: they represented 

21 organizations, consisting of cooperative members and invited guests. 

There were 19 papers read in the meeting. During the meeting, the Health 
Department of HQ, General Logistics Command had entrusted the Authentication 
Committee, with Vice President Goo Fanzhou of the Chinese Academy of Medica] 
Sciences as its chairman, to organize an appraisal of the results of the 

stage of the Armed Forces’ monoclonal antibody research. During this past 
year, our Army has made great stride in the development on monoclonal 

antibody research, it has generated or basically generated 58 strains of 
hybrid tumor clone for different specific monoclonal antibodies, and has 
established and improved on some detection methods. The papers are summarized 
in the following. 


I. Pathogenic monoclonal antibody research of infectious diseases. There 
are dengue fever virus monoclonal antibody and immune fluoresence diagnostic 
preparation, and anthrax protective antigen monoclonal antibody developed 

by the Institute of Military Medical Sciences; the type B encephalitic 

virus and hemorrhage fever virus monoclonal antibody for renal syndrome by 

the Fourth Military Medical School; type B hepatitis nuclear antigen monolonal 
antibodies developed jointly by the 302nd Hospital and the General Hospital 

of the Urumqi Military Region, the antihuman Plasmodium falciparum monoclonal 
antibodies by the First Army Military Medical School, etc. 


A. Dengue fever virus monoclonal antibody: Seventeen strains of types 

1-4 specificity monoclonal hybrid tumor cells for antidengue fever virus 
have been generated by using the hybrid tumor technique of using lymphocyte 
on laboratory rats. The immune ascites antibody of these preparations have 
high titre and strong specificity. Fluorescence cross-typing appraisal of 
toxic strains has been carried out at 12 sites with the authenticated immune 
fluorescence preparation of typing of the dengue fever virus originally 
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developed in our country, comparatively satisfactory results have been 
obtained, and with greater value of application in actual work. At the same 
time, 14 strains of monoclonal antibodies have been generated for the 
cross-effect between various types. in order to go one step further to set up 
the condition for the analysis of antibodies for dengue fever virus. 


B. Monoclonal antibodies for renal syndrome hemorrhage fever virus: The 
Vero-E, cells exposed to the renal syndrome hemorrhage fever virus 82-010H 
strain separated, by Shengxi personnel, are cultured in a liquor, with 
complete multipoint hyperdermic injection of BALB/C adjuvant solution on rats. 
Five weeks later, 0.3ml was inoculated in the abdominal cavity. Another 
week later, O.lml was injected intravenously, spleen were taken to fuse with 
SP2/OAg myeloma cells of 14 rats on the third day, and 10 strains of hyprid 
tumor clone of secretive specificity monoclonal antibody were obtained. 
Selecting the two strains (3H,, 4Bg) monoclonal antibodies with high titres, 
the immune ascites titre is 80,000-320,000. After undergoing the initial 
immune fluorescence appraisals, all have shown positive reaction of toxic 
strain in our country, but the normal control tests show negative reaction. 
This was the earlier monoclonal antibody for the renal syndrome hemorrhage 
fever virus obtained in our country. 


C. Monoclonal antibodies for type B encephalitic virus: the SA, strain 
immunity for type B encephalitic virus, after fusion, undergo ELISA, HI and IF 
detection procedures to screen out one strain aimed at the monoclonal 
antibody hybrid tumor clone of the B encephalitic virus SA strain, and the 
immune ascites ELISA titre is 1075 - 1077, it is 1:640 for HI, and 107% for 
IF. After initial immunological appraisal, it is found that this antibody 
has higher HI activity, it has no complement fixation and neutralization 
activities, it has no cross-reactions with the encephalitis virus transmitted 
by ticks and Sindbis virus, but it has cross HI reaction with the St Louis 
encephalitis of the same subgroup; therefore, it possesses subgroup 
specificity, and it may be made into one kind of HI diagnostic reagent for 
jaundice virus subgroup. This antibody can be kept for six months at 4°C, 

it can withstand 56°C temperature for 30 minutes, ultraviolet radiation for 
four hours, and it is not affected by acetone processing, its antibody 
activity is not affected in pH6-10, and it has provided a convenient 
condition for the application of diagnostic reagent. 


D. Type B hepatitis nuclear antigent monoclonal antibody: Use the nuclear 
antigen purified by the density gradient separation as the immunogen, after 
fusion, four strains of antinuclear secretion antigen monoclonal antibody 
hybrid tumor clone were generated. After four months of passing from 
generation to generation, stabilizing the high titre secretion antibody, 

the neutral tests and blocking tests have verified that antibody possess 
specificity aimed at nuclear antigen. It has certain application values for 
the antibodies ror the clinical testing of the type B hepatitis nuclear 
antigen in a patient's blood. 


5. Antrax protective antigen monoclonal antibody: Using the immune rats 


with bacillus affinity layer antigen to produce a strain of antianthrax 
protective antigen monoclonal antibody hybrid tumer clone, culturing it 
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can help to continue secretion antibodies, and the abddomin 
the rat can produce high value antibodies. Coupline the monoclona! 
; s with CNBr-Sepharose 4B, pass it through the anthrax affinity laver 
Its analvtic solution is made to undergo the polyacrylamide ge! 
trophoresis, only one protein strip is seen, but there are four affinit: 
iatigen strips, this has some practical meaning in the preparatior 
tv vaccines. 


rmore, it has generated the anithuman Plasmodium falciparum 
antibodies, and it has moved one step further in the study of its 
ity and its value of clinical applications. 


research of tumor-related monoclonal antibodies: There are 
monoclonal anitbody related antihuman nasopharyngeal carcinoma, 
nm monoclonal antibody related to liver cancer cell, and monoclona! 
related to antihuman prostatic acid phosphatase developed by the 
Army Medical School, and the antihuman panleukocyte monoclona! 
by the Academy of Military Medical Sciences, etc. 


tihuman panleukocyte monoclonal antibody: Using the peripheral! 
ear blood cell of an immune rate to fuse with the NS bone marrow 
rocessed bv the enzyme dying method to select by sifting in generating 
monoclonal antibody hybrid tumor clone aimed at leukocyt« 
tant antigen--IC34-5. This antibody can specifically affect leuko- 
) as T-lymphocyte, B-lymphocyte, mononuclear cell, and ploykaryo- 
ind, not affect erythrocyte and platelet. Although this antibody is 
1imed at some specific tumors, it is helpful in the morphological! 
tions to determine the sources and characteristics of tumor cells. 
uthor hes used the I[C34-5 monoclonal antibody to study the lymphonodus 
' metastatic carcinoma cells, the resultant cancer cel! is not 
oy this antibody, but the lymphomatous clones are affected. In 
|! differential diagnosos of lymphomatosis and metastatic 
ma, and in the analysis of leukocyte antigen, these are certain 
tals tor applications. 


tihuman nasopharyngeal carcinoma related monoclonal antibody: Using 
‘ferentiation nasopharyngeal carcinoma dermois strain CNE-2 of an 
SALB/C x Swiss F, laboratory rat to fuse with bone marrow tumor cel! 
rat, four strains of hybrid tumor clone for antigen related to 
yngeal carcinoma are obtained. They react with nasopharyngeal! 
inoma clone and nasopharyngeal carcinoma tissue slides, but not with 
sarcoma cell, cancer cells of uterine cervix, esophagus carcinoma 
, fiber mother cells, etc. Currently, this research is going one step 
rther to determine its specificity, and to remove its reaction to EB virus 
cure herpes virus. 


Antigen monoclonal antibody related to liver cancer cells: Using liver 
ancer generative clone MMC-7721 immune laboratory rat to produce a strain of 
oclonal antibody hybrid tumor clone--FP-4 of anti-liver cancer-related 
secretion antigen. Indirect immune fluorescence testing shows that this 
ntibody and the cancer cell SMMC-7721 and cancer tissue slide show positive 
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specificity, the characteristics of easy to standardize the 
it has potentially important app! 

diseases, preventive treatment, and in understanding tumor, 
immunopathy pathogenesis and immunological regulations. 
immunology theory and application to a more precise stage. 
has increasingly attracted highly valued attention. Sinc« 
establishment of this technique i 
clones have generated. Among these, 
antibodies have entered into manufacturing stage, thev have 
clinical diagnosis and treatment, and the economy has been 
armed forces had established an All Army Monoclonal Antibod 
Cooperative Group in October 1982. In the past year, more 
have successively established laboratories, with emphasi 
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ENVIRONMENTAL QUALITY 


STATUS OF ENVIRONMENTAL LAW IN CHINA 


Beijing ZHONGGUO HUANJING KEXUE [ENVIRONMENTAL SCIENCES IN CHINA] in Chinese 
No 3, Jun 84 pp 45-49 


[Article by Song Jiping [1345 1142 1427] of Economics Department, Hubei 
Provincial Higher People’s Court, and Shao Boding [6730 0130 1353] of 
Department of Law, Hubei Finance and Economics College: “Status and 
Fundamental Principles of Environmental Protection Law in China”! 


[Text] Under China's socialist legal system, the status and fundamental! 
principles of the Environmental Protection Law (hereafter referred to as the 
Environmental Law) are important theoretical problems constantly relating to 
China's environmental law in recent years. A correct understanding of these 
problems can meet the demands of teaching environmental law and satisfy 
requirements to enhance the socialist legal system as applied to environmental 
protection. 


I 


The status of environmental law in China's socialist legal system centers on 
the problem of whether or not environmental law can be an autonomous field of 
law. Views vary. Some definitely hold that environmental law is an autonomous 
field. This view is mostly seen in universities that teach environmental law. 
Although those who disagree with this view do not definitely state that 
environmental law is not an autonomous field, they indirectly speak of 
environmental law as not being autonomous but belonging to other legal sectors. 
Some say that the first mission of environmental protection is to intensify 
environmental management; management must be subordinate in relationship, thus 
environmental law is encompassed by administrative law. Others say that the 
basic purpose of environmental protection is to protect the health of the 
general population. Since the people engage in labor, it is held feasible to 
include environmental law under the system of labor law. In May |1989, the 
All-China Federation of Trade Unions, the State Labor Bureau, and the Ministry 
of Public Health cooperated in drafting a series of environmental laws and 
regulations, including the Environsental Protection Law of the People's 
Republic of China (Provisional), Health Standards in Designing Industrial 
Enterprises, and Radioactive Isotopes Occupational Hygiene Preventive and 
Protective Management Regulations. These laws and regulations further embody 
the people's concept about labor law including environmental law. Some others 
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protection into the socialist legal system are a major strategic decision and 
also meet the requirements of the society and national economy now developing. 
The conclusion is, the “Department of modernization requires environmental 
protection and its law.” In Comrade Deng Xiaoping's words, “Emphasizing the 
regulating criminal law, civii law, code of civil (or criminal) 

procedure, e.e. environmental protection law”! and the convening of the Third 
Centra! Party Committee of the Eleventh Party Congress, it was stressed that 
socialist democracy and the socialist legal system should be enhanced; this 
creates a desirable political condition for environmental law becoming an 
autonomous branch of law. 


Second, that environmental law is an autonomous legal branch is consistent with 
the motive of China's socialist production. In the words of Joseph Stalin, 
“Based on high technology, ever more numerous and perfecting methods lead to 
ensuring that are continually Satisfied, to the maximum, in material and 
cultural demands of the entire society.”“ An important organic component part 
of our progressing socialist modernization program today is the environment 
(including the natural resources); this is the material base of socialist 
production. Once the environment is protected, the supply base of all raw 
materials required by socialist production is protected. This is of course 
consistent with the motive of socialist production. We must notice that the 
basic motive of environmental protection is not only the protection of natural 
resources, but also more importantly, protecting the population's health. 
Therefore, we can say that the existence of environmental law is the people's 
demand and aspirations. This law is the self-confident manifestation of the 
people's aspirations and built thereon. 


Third, once environmental law plays a role in socialist life, the law has its 
prescribed object of modification, the adjustment of social relationships 
stemming from protecting and enhancing the environment. This aspect differs 
from that of economic law. More than two centuries have passed since French 
utopian socialist Morelly advanced the concept of economic law in 1755 in his 
work CODE DE LA NATURE [CODE OF NATURE]. However, che exact meaning of the 
economic law itself has received different interpretations in the world. In 
various countries, economic law has quite different standing. Its main purpose 
is that the law does not have (or there is no certainty about) its object of 
modification. The case is different for environmental law; its modification 
object is clear and well-defined. From this vintage point, environmental law 
ranks higher in the legal system than its precursor, economic law. 


Finally, the features of environmental law itself make it an autonomous legal 
branch, namely: (a) A polluted environment destroys the ecological balance, 
resulting in threats and damage to public health. Strict enforcement of 
environmental law is beneficial to human health. (b) The relationships between 
environmental law and natural science are very intimate. Rapid progress in 
modern science and technology makes for mutuality between the social and the 
natural sciences. Environmental law itself is within tive scope of social 
sciences but with the interaction of the natural sciences. The natural 
sciences not only modify the clauses in laws and regulations of environmental 
protection, but also the fundamental law of environmental protection; some 
clauses betoken the organic merging of the social and the natural sciences. 
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(c) It is relatively apparent that environmental law manifests the social, 
public interests because the victims are many as soon as the environment is 
polluted and the ecological balance is destroyed. There are latent and 
persistent periods for some pollutants; some pollutants will cause damage to 
the second, or even the third generation of the polluted victim's descendants. 
Other pollution, such as pollution of the atmosphere, rivers, seas or oceans, 
may cruss national boundaries. (d) Environmental law and economic growth are 
closely related because productive activity is the most fundamental practice 
and activity. Through the productive, distributive, exchange and consumption 
activities of man, the economy keeps progressing. All these activities 
influence the environment and are influenced thereby. Therefore, many 
countries in *he world consider environmental protection to be the foundation 
and primary content of economic growth. Although environmental law has a wide 
scope of modification objects, protected objects, and objects of prevention and 
treatment. To a nation, the scope includes all its land, sea and air 
territories. To the world, the scope reaches all the globe, even near space. 
As viewed from the social relationships modified by environmental law, the law 
relates to almost all social departments and all people. Up to now, no other 
branch law has such broad sweep. (f) Environmental law has relative stability 
and persistence. The substance of environmental law, especially materials 
relating to environmental norms, pollutants emission norms, monitoring method, 
and calculation formulas, are more stable and persistent than any other branch 
laws. As proven in life, generally environmental law is not affected by social 
or political movements, and does not change because of different leadership 
groups. For example, the Stipulations on Protecting and Enhancing the 
Environment, promulgated in August 1973 can be said the prototype of the 
Environmental Protection Law of the Chinese People's Republic (Provisional) 
promulgated in September 1979. Many materials in the stipulation are included 
in the later law. (g) When investigating the legal responsibility of involved 
persons in environmental law, it does not adhere to some traditional principles 
in criminal or civil law. For example, many countries in the world have such a 
general principle that the accusant in a criminal case is responsible for 
providing evidence. In many countries, however, the responsibility of 
providing evidence in environmental law is or will be the province of the 
defendant. For another example, on the principle of neglect of responsibility, 
when the legal responsibility of an individual is investigated, his actions 
should be found to violate some law. Subjectively, negligence (or intention’ 
and a fact of injury should be present. There should be a 

cause-and-result relationship between intention (or negligence) and injury. 
This ancient principle inherited from Roman Law is adopted by almost all 
countries. In investigating the legal responsibility of involved persons under 
environmental law, however, some countries have begun to embrace the principle 
of no-fault responsibility, in discarding the pattern of Roman Law and opening 
a new line of approach. In China's environmental law, although no 
clarification is given for the two above-mentioned problems, China is a 
socialist country, which should embrace the basic interests of the masses. 
Hence, we can expect that the principle of transfer in evidence responsibility 
and enforcement of no-fault responsibility is an imperative trend. These 
features in environmental law are absent totally or in part in other branches 
of law. Hence environmental law cannot be subsumed in any other branch of law. 
The only conclusion is: environmental law is an autonomous legal department. 
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The fundamental principle of China's environmental law is the regulation of 
environmental law and carrying out the guiding spirit and behavioral criterion 
of environmental law. This manifests the socialist character of China's 
environmental law; this is an important aspect distinguishing it from the 
environmental law of capitalist countries. Therefore, the fundamental 
principle is an extremely important (and fundamental) theoretical problem in 
China's environmental law. However, there is a major divergence on this 
extremely important problem. Some comrades hold the following views about the 
fundamental principle of China's environmental law: “Environmental protection 
for the people's welfare,” “Overall consideration,” “Combination of prevention 
and control measures with emphasis on prevention,” “Comprehensive planning, 
rational layout, and converting harm into benefit,” and “Combination of award 
and penalty.” Some other_comrades want the following views to be included in 
the fundamental principle” of the environmental law: “Planning of active 
treatment measures should be made for long-standing pollution sources. For 
enterprises with a glaringly irrational layout, considerable waste of resources 
and energy, and strongly adverse reaction by the population because of lack on 
treatment measures against severe pollution, the authorities should order 
treatment measures, conversion, merging, transfer or restrictions, as well as 
necessary steps of closure, suspension or relocation.” There are different 
views in many publications on the fundamental principle of environmental law. 


We consider that the fundamental principle of China's environmental law should 
be the guidance and behavioral regularity criterion highly abstracting from the 
regulation and enforcement of environmental law by the revolutionary regime 
under the Party leadership. The environmental law not only concludes the 
experience of more than three decades since liberation, but also includes the 
record of environmental protection in the Party's revolutionary base during the 
new democracy revolution period. These records should be rooted in China's 
practical situation, revealing the practices and guidance of reality that is 
unique in environmental law. Of course, there are alternative and repetitive 
environmental phenomena. Based on this recognition, the fundamental principles 
of China's environmental law are congruent with the five following principles: 


A. The principle of unifying environmental benefits and economic results: The 
supreme goal and basic guiding concept of China's environmental! legislation is 
to promote socialist economic growth and to protect the people's health. As 
stipulated in Article Two of the Environmental Law, “The mission of the 
environmenta! protection law of the Chinese People's Republic is to ensure the 
rational utilization of the natural environment for prevention and recovery 
measures of environmental pollution and ecological destruction in the socialist 
modernization program, thus creating a clean and adequate environment for 
people's livelihood and labor, protecting the people's health, and promoting 
economic growth. In the 32-character policy statement on environmental 
protection work, the last eight characters are “protect the environment for the 
welfare of people.” The statement indicates the insistence of environmental 
benefits and economic results from different aspects. Last year, the State 
Council again reiterated and upheld the principle of uniting economic results 
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ts nature a capitalist country cannot tundamentally control pollution and 
t the environment; it even is less likely to have preventive measures put 
t before any pollution occurs. The unavoidable route is pollution 
very measures later; this route will be followed, now and then. 
ided by the societal] system of capitalist countries with private 
of production means as their foundation. What about China? 
tedly, within a certain period and to a rtain extent, the zigzag route 
lution first and recovery measures later is also followed. However, we 
: alist suntry with its foundation built on the public ownership 
roduction means; we practice a socialist planned economy. The 
our State dictates that we cannot continue to follow the zigzag 
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However, when prevention is concretely carried out, new environmenta! 
and destruction will not occur; thus, long-standing long-term polluti 
treated with concerted efforts. 


C. The principle of comprehensive utilization: The dialectical methoc 
Marxism tells us that there are no wastes. Although human excreta lacks 
direct use by man, it is a superb manure in farming. At the Shanghai 
Biochemical Pharmaceutical Plant, a valuable first-aid drug, urease, is 
purified from human urine; the price of the drug is 1000 times the price 

the same weight of gold. Today's refuse may become precious wealth tomo: 
when material appreciation and technical level are enhanced. Wastes in on: 
place may become production raw material somewhere else. Thegefore Marx 
“So-called wastes may have important functions in any trade.” A commo 

goes: “Everything should begin from reality.” Presently, China is weak 
economic strength but has a billion-strong population. The utmost reality i: 
China is food first and construction second. Hence, comprehensive utilizatio: 
bears positive significance for all factories, agencies, collectives, troops, 
schools and citizens. Comprehensive utilization not only can create wealth 
the State and society, but also can relieve pollution of the environment. [)) 
is a public good (one stone, two birds). Comprehensive utilization is an 
effective, positive measure in environmental protection work. This is a}: 
important principle that should be adhered to in China's environmenta! |: 


D. The principle of combining administrative supervision and public 
supervision: As stipulated in Article Eight of China's Environmental Law, 
citizen has the right to monitor, prosecute and accuse a unit and an indiv 
committing pollution and destruction of the environment.” This is a vivid 
manifestation of the Party's mass line in environmental protection work. 
Environmental protection relates to all households, all units and everyhod 
Mass monitoring is not only a great movement, but also the manifestation o! 
masses as their own masters. However, it is insufficient to only have mas 
monitoring; coordination from special agencies is also required. As stipuls 
by Articles 26 and 27 of the environmental law, the supervisory authori’ ' 
environmental protection agencies at the central and local levels are 
specified. The combination of two types of monitoring can produce a treme 
force with decisive significance. 


4 


E. The principle of combining awards with penalties: An award system 
stipulated in Article 31 of China's Environmental Law, and a penalty syst 
Article 32. There are awards and penalties with well-defined regulations: ¢| 
has a profound effect on inducing positive actions in a unit and by an 
individual toward environmental protection. As proved by years of practice, 
good effects came from adhering to the principle of awards and penalties. 
not only encourages any unit and anyone performing good environmenta! 
protection work, fines the violater of environmental law, and maintains : 
order in environmental protection work. 


Although there are manifestations of the above-mentioned principles (1D) 

in other branches of laws, yet there is different substance. By adhering ! 
the fundamental principle of China's environmental law, better effects car 
obtained; as the outcome, the regulation and enforcement of China's 
environmental law can be ensured. 
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ENVIRONMENTAL QUALITY 


AIR POLLUTION CONTROL IN CHINA DISCUSSED 


Beijing ZHONGGUO HUANJING KEXUE [ENVIRONMENTAL SCIENCES IN CHINA] in Chinese 
No 3, Jun 84 pp 7-10 


[Article by Zhao Dianwu [6392 3013 0063] of Institute of Environmental 
Chemistry, Chinese Academy of Sciences: “Problems of Atmospheric Pollution and 
Its Control in China” ] 


{Text} I. Background on Air Pollution 


In the summer of 1979, an Information and Science Exchange Conference on 
Atmospheric Pollution: Its Prevention and Control was convened at Shenyang. 
At the conference it was stated that the major pollutants emitted in coal 
combustion are ash and sulfur dioxide, severely polluting the air over large 
areas and inflicting great harm in Chinese cities. Thus, ash pollution in the 
atmosphere has been rated as a foremost concern. 


Dust pollution occurs country-wide all year long. Pollution by sulfur dioxide 
mainly occurs during the cold seasons of the year in northern cities where high 
sulfur coal is burned. The acid rain pollution discovered in the past 2 years 
mainly involves areas south of the Chang Jiang, especially Southwest China 
where high sulfur coal is burned. Air pollution is more severe in inner city 
areas; generally, this pollution is quite moderate in the suburbs, falling 
below national norms. This is a brief description of air pollution in China. 
Besides dust and sulfur dioxide, there are some local air pollution problems 
mainly caused by fluorine. 


When studying ways to combat air pollution and to broaden the scope of concern 
from the health of city residents to ecological protection of wide areas, we 
discover that there are gaps and weak sectors in our understanding of air 
po'lution in China. We generally know the concentrations of pollutants in air 
basins over cities but we are not clearly aware of the situation in vast rural 
areas, the pollution sources or contributions made from different sources, and 
the probability of incidents of high pollution. In particular, we are ignorant 
of the extent of damage and loss caused by different air pollutants and at 
different pollution levels. Therefore, further study on China's air pollution 
is needed. 
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Ii. Major Pollution Problems 


A. Dust pollution: Pollution from dust in the atmosphere includes pollution 
from dust and particles (particulate matter also includes suspended particles); 
here we deal only with particulate pollution, which are complex in chemical 
composition and with particulate size distribution from several sources. Only 
knowing particulate concentration levels in the atmosphere is inadequate. From 
studies in the Beijing-Tianjin area, approximately 19 percent’ of the total 
atmospheric particulates have diameters less than 2 micrometers; in chemical 
composition, about 8 percent are benzene-soluble organic matter,“ and the level 
of benzo (a) pyrene is upwards of 4 micrograms per 100 cubic meters. However, 
the content of some toxic metals such as lead, chromium and cadmium are low, 
much lower than our environmental standards or foreign cities. These facts 
show that the main toxic component of atmospheric particulates in the Beijing- 
Tianjin area is organic matter released in incomplete combustion of coal. The 
percentages of particulates from artificial sources (mainly from coal 
combustion) and from natural sources (mainly suspended dust) are approximately 
6:4 during the cold seasons of the year and about 4:6 in other seasons. 
Knowing this, the priorities in planning pollution control are obvious. 


Regretfully, these data are available for only a handful of major cities. If 
the situation in the Beijing-Tianjin area is taken to generally represent North 
China, the situation in southern cities with different natural conditions 
should receive more attention. In South China, the climate is humid; 
vegetative cover is more widespread. The quantity of wind-blown dust of course 
is much lower than that in North China. After subtracting the contribution 
from wind-blown dust, the levels of artificial sources of atmospheric 
particulates in the south may not be much lower than in the north. Based on 
preliminary measurements, atmospheric particulates are alkaline in northern 
cities, but slightly acidic in the south. Generally, acidic particulates are 
held to be more harmful. Thus, one may ask though at lower levels, is dust 
pollution in the south a less severe problem than in the north? Answering this 
question requires a realistic study. 


B. Pollution from sulfur dioxide: Sulfur dioxide is the air pollutant 
generally monitored in China. From available data, relatively severe pollution 
all year long occurs in major cities (such as Chongqing and Guiyang) from 
burning high-sulfur coal and lower capacity for atmospheric diffusion. In some 
major northern cities, the sulfur dioxide concentration is quite low in the 
seasons when residences are heated. Only in months of residential-heating 
season does the concentration rise rapidly, nearing or exceeding the class III 
standard of 0.25 milligram per cubic meter. In many other areas, the sulfur 
dioxide concentration is low in the atmosphere and is not yet a problem. 
Presently, specialists in foreign countries tend to consider that damage to 
health from sulfur dioxide is negligible. In the alkaline environment of the 
north, acid rain and acidic sulfates are not likely. Another point needs to be 
mentioned: during the heating seas in the north, indoor levels of sulfur 
dioxide are much lower than outdoors” because doors and windows are tightly 
closed and most of the time inhabitants live indoors. As revealed from 
monitoring data, the sulfur dioxide concentration in suburbs is much lower than 
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that in urban areas. From the foregoing, we see that at present pollution from 
sulfur dioxide does not yet pose an important problem in the north. 


Except for a few major cities in Southwest China, sulfur dioxide levels in the 
atmosphere are low. However, the occurrence of acid rain complicates this 
problem. Assessing sulfur-dioxide pollution in the south can be done only 
after considering the origins of and damage caused by acid rain. 


C. Pollution by acid rain: From the results of a nationwide investigation of 
acid rain in 1982, almost all cities with acid rain accounting for over 
one-half of total rainfall are situated south of the Chang Jiang; Chongqing and 
Guiyang in the southwest have the most severe acid rain. The incidence of acid 
rain is upwards of 90 percent; the average pH value is below 4.5°. In southern 
cities with acid rain pollution, some have relatively severe pollution from 
sulfur dioxide, while other cities in this category do not. Although sulfur 
dioxide pollution is relatively severe in some northern cities, in others it is 
not severe. The reason is that the north has a genera!ly alkaline environment 
and the atmospheric particulates are alkaline; thus, vast amounts of ammonia 
evaporate from the alkaline soil and enter the atmosphere so the atmosphere has 
high buffer capability against acid rain. The environment in most southern 
areas is acidic, so the buffer capability of the atmosphere is very low. The 
present problem is: what relationship exists between sulfur dioxide levels in 
the atmosphere and acidity of precipitation? Or, what concentration of sulfur 
dioxide will not result in acid rain? This is a complex problem since it 
involves numerous factors. At this time, we cannot answer this question. 


In addition to acidity rates as bearing on acid rain pollution, we must come to 
understand whether this pollution is deleterious to the ecosystem. This 
demands a study on how sensitive the environment is to acid rain. As revealed 
in a preliminary study, the environment is insensitive in most northern areas, 
but in the south with a high incidence of acid rains, environmental sensitivity 
is relatively high. This is an unfortunate combination. There are many 
reports abroad about the ecological harm of acid rain. We also should 
intensify research in this area. 


Abroad, acid rain is often related to long-range transport of acidic 
pollutants. According to monitoring data in China. most acid rain may 
originate from local sources. However, what is the contribution of long-range 
transport (especially in areas with low pollution of sulfur dioxide in the 
atmosphere but with relatively high acidity in precipitation)? This is an 
important problem which we should solve as it relates to counteracting acid 
rain. 


D. Atmospheric pollution as a problem in South China: South China ranks high 
in our national economy so atmospheric pollution as a problem is again reviewed 
here. The northern cities consume large quantities of coal with dry climate 
and severe wind-blown sandstorms; thus, the levels of atmosphere particulates 
are quite high. In winter, sulfur dioxide also causes pollution to some 
extent. The data suggest that air pollution in northern cities is more severe 
than in the south. However, there are differences in air pollution in the 
south. Acid rain tends to occur in the south, so its effect may be adverse. 
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The former is a reality and the latter may be substantiated in the future. 
Levels of atmospheric particulates are low but the particulates are acidic. 
Coal contains higher sulfur percentages in the south. With increasing coal 
consumption, discharges of sulfur dioxide will rise rapidly so it is difficult 
to control sulfur pollution. Therefore, we should pay attention to the 
worsening air pollution in the south. 


III. Sources of Air Pollution in China 


Coal is the major energy source in China. Most coal is given no treatment 
before its consumption: untreated coal with high ash and sulfur content is 
burned. More than one-half of the coal is consumed in cities, accounting for 
very small proportion of the national land surface. The major combustion 
facilities are medium or small-sized of low efficiency and with low chimneys. 
Without cleaning, large amounts of flue gases are discharged at low altitudes 
over densely populated areas. Presently, about 18 million tons of sulfur 
dioxide are annually discharged over China, less than 2 tons per square 
kilometer. This value is lower than in the United States (2.93 tons in 1977), 
the United Kingdom (21 tons in 1977), West Germany (14 tons in 1982) and Japan 
(7.8 tors in 1976). However, the discharge is concentrated in very small 
areas, causing severe local pollution in inner city areas. 


Meteorological conditions are central in the formation of air pollution. In 
some areas with high air pollution, such as Southwest China and during the 
residential-heating season in the north, high-quantity discharges of pollutants 
constitute a factor, yet more important is the undesirable meteorological 
conditions hindering diffusion and dilution of pollutants. In the northeastern 
cities with an even longer residential-heating season, air pollutiog is 
significantly lower because the winds have high diluting capability’ for 
pollutants. Year-by-year changes in air pollution leveis are similarly closely 
related to the meteorological conditions over the years. It is inappropriate 
to say that pollution levels are caused by artificial factors, such as 
increases or decreases in energy consumption. Rather, it is necessary to merge 
air pollution and pollution meteorology in research studies. 


Landscape geography also plays a role in air pollution. The terrain in some 
cities hinders diffusion of pollutants; wind-blown sand in dry areas 
intensifies pollution by atmospheric particulates and acid rain tends to occur 
in areas with acidic soils, among other factors. 


IV. Control of Air Pollution 


Since air pollution is caused by excessive pollutants in the atmosphere, we 
should first of all reduce the amount of pollutants discharged. There are 
different air capacities in different areas; thus, there should be different 
reduction goals. Similarly air pollution can be prevented from forming optimal 
siting of pollution sources; in other words, the sources can be appropriately 
dispersed, not overly concentrated. Reduction and relocation are two avenues 
of action that can be simultaneously considered when prescribing plans of air 
pollution control. 
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The energy structure in which coal is used as the major source will persist in 
China for a long time. Air pollution caused by coal combustion should be 
controlled by adopting measures at three stages in time: before, during and 
after combustion. First, raw coal should be dressed and treated to reduce its 
ash and sulfur contents. Next, sulfur and ash should be solidified during 
combustion to reduce the initial concentrations of ash and sulfur in flue gas. 
Finally, the flue gas should undergo ash removal and desulfurization to lower 
the discharge of pollutants into the atmosphere. 


There are large quantities of gsedium- and small-sized boilers as well as 
private coal stoves in China, contributing heavily to air pollution. In this 
situation, a realistic and practical measure is the adoption of clean solid 
fuel, block coal blended with a sulfur trapping agent. From surveys, 
discharges of ash, sulfur and alpha-quinoline from burning this clean fuel can 
be lowered by more than one-half (compared to burning loose coal) with higher 
combustion efficiency. After the incident of 2 smog outbreak in London, 
England, the use of smokeless solid fuel *as relieved severe air pollution in 
that city. Similarly in St. Lowis “‘ilinois, signiticant results have also 
been achieved within a short reciod. It is expected that the combination of 
clean solid fuel, low-pollution stoves, and ash removal in flue gas can control 
air pollution in China. The difficulties are not major, either as to 
engineering or as to economics. 


The environment has a certain capacity to contain pollution; no harmful 
aftereffects will exist if the capacity is not exceeded. As to the pollution 
source of large, concentrated discharges in small areas, we must rely on 
optimal siting (or diffusion by high chimneys) to scatter pollutants so as to 
be innocuous, not exceeding the allowable concentrations for a given 
environmental capacity. This should be considered and studied as a routine 
measure. 


High chimneys have a poor reputation abroad; this may be due to their overly 
high discharge rates, exceeding their design limits. Often pollutants in the 
flue gas should be diluted by some 10,000 times in order to meet the 
concentration norms at the ground surface. Even if there is 90 percent 
cleaning of flue gas and pollutant removal, a thousand fold further dilution is 
required; this depends on chimney height. As for the problem of whether or not 
pollution will exist in remote areas, this depends on pollutant discharge 
quantities and environmental capacity. By only not exceeding the allowable 
limits, we cannot say that pollution is being exported; at least, this is 
better than causing local, severe pollution. In addition, the particulates, 
which cannot be removed by ash trapping, can be diluted to harmless 
concentrations. Based on calculations, due to high chimneys the pollution 
effect of major urban pollutant sources amounts to only several tenfold more 
than surface sources. In different areas of China, there are different 
atmosphere diffusion capabilities and environment capacities. he should impose 
different stringencies on different pollution control measures by adapting to 
local conditions. 


Although man cannot change the meteorological conditions affecting air 
pollution, we can conduct statistical calculations on pollution inducing 
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meteorological conditions by selecting a suitable probability of incidence as 
the basis for prevention and control planning, and not direct our efforts to 
cope with rare conditions. Pollution weather forecasts can be refined in major 
cities to avoid large losses by public precautions for severe pollution 
incidents. 


V. Preliminary Conclusion 


Long, persistent efforts are required to control air pollution. In order to 
find a way that is appropriate in China, it is necessary to further study the 
kinds and trends of air pollution in different areas, as well as the 
environmental capacity and damage due to air pollution. While we can be 
optimistic on the control of ash pollution, the contro! of sulfur pollution 
still poses a major difficulty. Especially in areas of high pollution, low 
diffusion capability, and consumption of high-sulfur coal, special studies 
should be required to prescribe appropriate measures. 


Basically, controlling air pollution caused by coal combustion requires changes 
in energy structure. At present, we can adopt time-proven measures, simple 
technologies and low investments. With advances in technology and the econony 
in China, control measures can be gradually improved. The measures should ain 
at recovery and utilization of resources, especially sulfur. Technical 
measures should be combined with planning and management measures concerning 
present requirements and norms in different areas and during different time 
spans. These have been reported elsewhere, so we need not repeat then. 


This article only enumerates some preliminary views on the problems confronted 
in this field. These problems need more study before they can be solved, so it 
is unavoidable that this report contains some unbalanced or even erroneous 
sections. 
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*ROJECT TO ELIMINATE POLLUTION IN RIVERS 
ing CHINA DAILY in English 4 Jan 85 p 3 
Arti | .taff reporter Su Zhen] 


ighai--A 1.5 billion yuan ($540 million) project is planned to 
ollution in the Huangpu River and its tributary, the Suzhou River. 


the Shanghai Liquid Waste Management Study (LK&MS), the project 
diverting waste from the two rivers into purification sewers for 
citment and eventual discharge into the Chang Jiang Estuary. 
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“ 
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blem of the two rivers has been critical for many years. 
timate the average daily flow of waste water to be about 3.4 

f which 2.5 million tons are directly discharged into the two 
Suzhou River, in particular, looks dark and stinks almost all 


Ane 


ote Management programme, undertaken by the Shanghai government in 1983, 
hae received financial support from the World Bank and the Australian govern- 


exing, 65, senior engineer and executive team leader of the project, 
told (N\A DALY that the waste management plan, chosen from many options, is 


ise in the anti-pollution strategy. Minor revisions will be made 
ve for ‘inal report is ussued early this year, he said. 


planned project's interceptor system will require about 70 kilometres of 
pipe, ranging in diameter from 1.4 to four metres. 


will be 


laid through tunnels 15 metres underground and will stretch 
) met ‘fshore. Liquid waste will be discharged through 200 jets dotting 


the discharged water will be mixed and diluted by the rapid flow of the Chang 
‘iang Estuary. Officials will monitor the water quality levels at the dis- 
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measures to see that the pollution index at that region will not 
ceed the State surface water quality standards," Zhao said. 
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According to Zhao, actual construction of the project, is scheduled to begin 
in 1986. The first phase, from 1986 to 1992, will intercept waste water flow- 
ing into the Suzhou River. The second phase will expand the project to the 
Huangpu River from 1991 to 1996. 


The World Bank has agreed to offer aid of $100 million on the construction, Zhao 
said. 


The Australian government has offered technical assistance through its Australian 
development Assistance Bureau. In 1983, the government commissioned a con- 
sortium of Australian consultants headed by Maunsell & Partners Pty Ltd and 
Pak-poy & Kneebone Pty Ltd in association with Binne & Partners Pty Ltd. 


The Australian group, headed by Dr A.L. Downing, a British water expert, came 
to work with the Chinese on the research project. The Australian government 
offered aid of 1.7 million Australian dollars (1.5 million) in 198 [7] 
increasing the amount to 3.08 million Australian dollars ($2.8 million) in 
1983. 
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ENVIRONMENTAL QUALITY 


SHANGHAI REDUCING AIR, WATER, NOISE POLLUTION 
OW291301 Beijing XINHUA in English 1233 GMT 29 Dec 84 


[Text] Shanghai, 29 Dec (XINHUA)--Thick black smoke has been banished from 
the skies above half of Shanghai's 12 urban districts under new anti-pollution 
measures, the municipal environment protection bureau said today. 


Bureau director Chen Jiangtao said that by the end of October, Huangpu, 
Xuhui, Luwan, Putuo, Changning and Nanshi districts had converted 5,699 
furnaces, kilns and stoves--about 96 percent of the total--to prevent them 
from belching out black smoke. 


Mayor Wang Daohan had listed this as a priority environmental project for 1984. 


To reduce noise pollution, the city has improved policing on five major urban 
roads where sounding of vehicle horns has been banned. 


As a result, noise on the five roads has been reduced by an average of five 
decibels. 


Preparations are now underway to build a mammoth project to direct water from 
the upper reaches of the Huangpu river, where water is relatively free from 

industrial pollution. Until now the widdle and lower reaches of the river have 
been the city's main source of water. 


The city would also decide on a program for sewage treatment, based on a joint 
report by Chinese and Australian experts. 
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ENVIRONMENTAL QUALITY 


AUTO EMISSIONS, CONTROL MEASURES ANALYZED 


Changchun QICHE JISHU [AUTOMOBILE TECHNOLOGY] in Chinese No 9, 25 Sep 84 
pp 58-61 


{Article by Ni Shiru [0242 1709 1172]: "On Measures To Control Auto Emis- 
sions in Our Country"] 


[Text] I. Current Situation of Auto-Emissions Pollution in China 
1. Monitoring of Environmental Protection 


In the work to monitor environmental protection in China, the monitoring of 
auto emissions has only just begun. For example, in large cities with more 
than 10 million people each, atmospheric monitoring standards are limited to 
only suspended particles, dust and SO» and there are no regular standards 
for such harmful components as CO, HC and NO» in auto emissions. There is 
of course no scientific analysis of the emissions and the rate of discharge 
of various cars operating under different conditions as well as the propor- 
tion of emissions in the density of air pollution. 


Judging from incomplete results of air monitoring and using Shanghai as an 
example, dust, SO» and NO» all exceed the limits and exhibit the trend of 
annual increase. When compared with five large cities in Japan, the average 
value of NO», is higher as shown in figure l. 
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Figure 1. A comparison of the average value of NO, contained in the atmo- 
sphere of Shanghai and five major Japanese cities. 








2. The Situation of Auto Operations 

There are about 2.2 million cars in China and the number is still very smail 
when compared with the developed countries. In the villages and countryside, 
auto-emissions pollution has not yet reached the level which may cause active 
or chronic poisoning and seriously affect or threaten the normal growth of 
animal and plants as determined by China's third level of atmospheric environ- 
mental quality. But in large cities, it has already become a threat to human 
health. For example, workers who have worked in a tunnel for more than 1 

but less than 10 years all suffer from various degrees of the occupational 
illness of dizziness, palpitation, bronchitis, weakening of heart functions, 
unrestful sleep, loss of appetite and nausea. Tests have shown that based 

on a speed of 20 km/h, the average emissions per car is 120 m?/h and if there 
are 7,000 cars traveling through the tunnel every day, the amount of auto 
emissions is 9,285 m>, with as high as 12t of CO. If we use forced ventila- 
tion to dilute it, it would require large numbers of fans and electric motors 
whose capital construction funds and normal expenditures for electricity would 
amount to 40 percent of capital construction investment and maintenance costs 


respectively. 


At present, there are 83,000 cars in Shanghai, 7.4 times more than the early 
days of the founding of the country. According to an analysis of the corre- 
lational factors in the forecast for the increase in the number of cars, 
there will be 300,000 cars by the end of this century. At that time, it wiil 
even be more difficult to control auto-emissions pollution. 


3. The Situation of the Auto Manufacturing Industry 


Based on incomplete surveys, only a half of the six large jointly-managed 
auto companies in China have begun research on auto emissions although most 
of them are inadequate and lacking in equipment and funds. In Shanghai for 
example, there are only three technicians engaged in such work. In the first 
and second quarters of 1983, only 1/25 of the time was given to such research 
in the engine-testing platform. Research funds and test car purchases have 
to be approved by every level, passing through many hands. Even for the en- 
tire industry, there are no more than 20-30 people engaged in research on the 
purification of auto emissions. Such conditions are ill-suited to the devel- 
opment and rejuvenation of our auto industry. 


4. The Situation in International Auto Trade 


It was not until September 1981 that the draft of China's auto emissions 
standards was prepared--15 to 20 years behind the developed countries. Our 
cars cannot enter international markets because their key emissions control 
technology fail to pass customs inspection. On the other hand, foreign cars 
can enter our markets without emissions control devices because we do not 
have auto emissions standards. In recent years, no one has inquired about 
the key technical measures of imported cars and very few key spare parts were 
imported. When negotiating with foreign countries on the issue of joint 
management, no one has looked into such technology. 
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It can be seen that auto emissions control in our country is still at the 
infant stage. Based on our many surveys, 50 percent of the cars exceed emis- 
sions limits and it has become a new mobile source of pollution. 


II. Measures To Control Auto Emissions 


The work to control auto emissions is difficult and strongly policy-oriented, 
involving such aspects as product quality standards, auto safety, energy 
conservation, management standards and environmental protection legislations. 
Therefore, it is closely related to the realization of the modernization of 
the auto industry and highway transportation. This work should be stressed 
and not delayed and should adopt the policy of comprehensive treatment and 
active prevention. 


1. Comprehensive Treatment and Active Prevention 


Practices in past years have proved that the solving of the problem of auto 
emissions is a significant systematic project. In other words, to be effec- 
tive, the control of auto emissions has to be carried out simultaneously with 
related projects as shown in the figure. 


The center of figure 2 is auto emissions control. To realize this objective, 
we must formulate various standards and regulations. As far as regulations 
are concerned, the most basic will be the standards limiting harmful auto 
emissions which in turn require the setting of the standards for quality, 
maintenance and periodic auto inspection to be enforced by units or agencies 
concerned. (Editor's note: beginning from 1 April 1984 various standards 
promulgated by the Environmental Protection Agency in September 1983: “Auto 
Emissions Under Idling-Acceleration Conditions” had been officially imple- 
mented). At the same time, appropriate scientific research on internal and 
external purification should begin and its results would enable the success- 
ful setting of national standards. The beginning of scientific research and 
the setting of standards will help to improve the development of testing 
equipments and technology which in turn guarantee the material means for sci- 
entific research and testing. To study the car's technical conditions, the 
degree of air pollution caused by auto emissions and urban air quality, we 
have to establish appropriate test centers. Thus, a systematic project of 
comprehensive treatment is formed. During the period from the Sixth 5-Year 
Plan to the Seventh 5-Year Plan to the decade beyond, such work should only 
be strengthened and not weakened. In large cities such as Beijing and Shang- 
hai, the implementation of the whole system of comprehensive treatment is 
absolutely necessary. 


2. Research on External Purification 


When the technical conditions of the cars are different, external purifica- 
tion and the retreatment of emissions has practical significance. Even if 
internal purification is carried out, it would still be impossible to com- 
pletely purify the harmful components in the emissions, and retreatment of 
emissions is an effective supplementary measure. This is why many imported 
sedans all have emissions retreatment devices. 
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Figure 2. Diagram of auto emissions pollution control and 
comprehensive treatment. 
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External purification can be divided into the research of the manufactur! 

of catalyst and catalytic converters and their installation. For ma 2 

we have cooperated with the Nonferrous Metal Research Institute of the “inis- 
try of Metallurgical Industry in the research on rare earth catal 
catalyst's function is to lower the temperature of the oxidization o! 
2CO+05-> 2CO> and 4HC+505%4C05+2H20 from 600° C to 300° C and to accelerate 


/) 


the reaction. As for the burning point of the hive-shaped catalyst produced, 
it is: CO<150° C and 200° C for HC. The high-temperature resistant tempera- 


ture is 900-1,000° C. 


Catalytic converter. This is installed in the Jiefang mode! cars usivg a 
600x200x150 (mm) rectangular box with electricity conducting input and outpu 


| ad 


points. It is covered with a steel net stored with catalyst in particle 
form. Taking into consideration the reduction of resistance and the streneth- 
ening of the catalytic reaction, the catalytic converter is designed with a 


relatively large cross section, with 11.2L cf catalyst inside. 


The layout of the catalytic converter is determined in the following manner: 
first, the temperature field of the exhaust pipe is determined after gainine 
an understanding of various charts for different conditions and positions; 
next, determine the relation between the catalytic rate and temperature, and 
after considering the convenience of dismantling, maintenance and replacin: 
the catalytic converter, the location is finally decided upon. in the Jicfang 
model vans, the converter is placed 1.5 m away from the main exhaust pin 


The length of service of the catalytic converter depends on the catalyst it- 
self; but it is also affected by the Pb, P, S in the gasoline and by th 
lubrication oil. Abrupt rapid rise in temperatures, over-concentrated air 


mixture, incorrect air burning ratio, misfire, overheating of the catalytic 
layer or vibrations of the catalytic converter will also reduce the effec- 
tiveness of the catalytic reaction. 


Between 1977-1980, the domestic manufactured rare-earth catalytic converter 
described above was placed in a bus modified with a CA-10 B mode! chessis. 
After the bus had traveled 23,000 km, the purification rate of CO was 80 per- 
cent and that of HC 70 percent. After 48,000 km the catalytic converter was 
not damaged. The purification rate for CO was 68 percent and that of H¢ 

64.9 percent. That device had little impact on the power and economy (\N: 

-24 percent; ge: +1.7 percent) and the noise level was reduced 34 dB(A). 

It is now in commercial production. 


External purification also includes the control of the quantity of lubrication 
oil in the crankcase and the amount of HC discharged. We can reduce the con- 
sumption of oil by 40 percent if we use a closed forced ventilation device. 


A device to prevent evaporation in the carburetor is still under study. 
3. Research in Internal Purification 


Internal purification involves improvements in the combustion process and 
this is one of the chief functions in new engine designs. There are many 
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aspects: improving the mix in the carburetor, selecting new carburetors, 
improving the amount of air to be distributed in the intake manifold (includ- 
ing the determination of the compression pressure, the explosion pressure, 
the amount of air intake distributed, the coefficient of air in the cylinders 
and the proportion of air discharged from the cylinders); increasing the com- 
pression ratio; improving the combustion chamber; improving the spark plugs 
and reducing the number of misfires; improving the distributor using high~ 
powered ignition; using the over-injection of oil when idling or accelerating 
to cut off the oil saving device, and research on combustion with a thin air 
mixture. 


Such tasks are very difficult to apply to cars in use. We had carried out 
only some experimental research on two of the topics in SH760 sedans, espe- 
cially on the methods to adjust idling and acceleration and improved the 
carburetor's idling-acceleration fuel opening, main fuel opening, air opening, 
foam atomizer opening, air regulator valve (location) and studied the rela- 
tion between ge and its discharge according to various speeds. The latter 
involved an experimental study of the angle of the idling-acceleration device 
screw, the position of the air-regulating valve screw, the degree of vacuum 
in the air intake, the lead angle of ignition and the adjustment of operating 
methods. We had also experimented with matching the increase in compression 
ratio from 7.4 to 8.1. After modifications, the rate of oil saving reached 
10 percent and the discharge at idling-acceleration also attained interna- 
tional standards. 


On the selection of new carburetors, we believe that West Germany's model K 
fuel ignition pump is more suited to our technical conditions and has a defi- 
nite future, 


As for the intake manifold, we had also tested the evenness of distribution 
in exhaust samples from the cylinders. 


The improvement in the design of the combustion chamber is to curb explosion, 
raise the compression ratio, strengthen the air intake and raise the heat 
efficiency. Engines in China were largely produced in the 1950's and the 
compression ratio, about 6-7, is relatively low and there is also inadequate 
research in replica motors. For example, in saving fuel, we sacrifice power 
and in adjusting to road conditions, fuel is saved under partial-load operat- 
ing conditions. All these show that engine designs in China have to be im 
proved. At present, petroleum refining technology is improving in our coun- 
try and it is estimated that beginning from 1985, No 85 gasoline will be 
available all over the country and this is beneficial to the development of 
new engines. Yet at the same time when the compression ratio and heat effi- 
ciency are being improved, we should, based on the demand for quality service, 
also conduct a series of studies on the thermal load, strengthening of parts 
and friction. The increase in the compression ratio may raise the average 
efficiency of the engine in China by 5-10 percent. 


The improvement of individual parts and overall quality of the ignition and 
combustion systems include for example the improvement of the distributor 
and the material quality of the spark plugs, the reduction in noise levels 
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and the number of misfires and firing and the increase in the rate of combus- 
tion so as to control the amount of CO and HC discharged. 


Tests have shown that if the high-powered non-contact ignition device is not 
matched with a thin air-mixture in combustion, there is no obvious result in 
saving fuel or reducing CO and HC discharge. 


Many units in our country have conducted single cylinder tests in thin air- 
mixture combustion but they have not reached the stage of practical applica- 
tion. 


4. Using Fuel Mixtures 


Using a mixture of 1 percent hydrogen and 99 percent of gasoline for combus- 
tion with a relatively thin air-fuel ratio and under idling-acceleration 
operating conditions can produce even better results than pure gasoline. A 
comparison of two different combustion processes in engine number 680 of the 
SH760 sedan shows that under idling-acceleration operating conditions, the 
use of fuel mixture can save 25 percent of gasoline and CO and HC are reduced 
by 49 percent and 82 percent respectively. Therefore, tne use of fuel mix- 
tures is another new method to reduce pollution besides internal and external 
purification. The source of hydrogen can be taken care of easily. Based on 
our study, the discharge of hydrogen by the chemical, fertilizer and petroleum 
refining industries in China has been extremely wasteful. As for the safe 
storage of hydrogen, there has been encouraging progress in the development 
of metals for hydrogen storage. For example, such hydrogen-storage metals as 
those in the La Ni family, Ti Fe family, or Mg family, whether in activity, 
longevity, and the rate of hydrogen stored per unit weight, have all reached 
the application stage. The tubular hydrogen storage canister which we test- 
installed in engine number 680 of SH760 sedan had only the dimensions of a 
150 tube and was smaller than the battery. Such a cqnister had about 10 kg 
of NiR,0 hydrogen storage metal and could hold 1.6 m° of hydrogen. 


The reason why a fuel mixture can save gas and control emissions is as fol- 
lows: the combustion of hydrogen has a big air-fuel ratio, i.e., it can burn 
within a ratio ranging from 4-75 percent and it has a rapid combustion ratio 
which is 5.85 times that of gasoline. Hydrogen is a non-carbon fuel and will 
not pollute. The combustion process of the fuel mixture lets hydrogen play 

a role in curbing the development of CO and HC, thereby reducing the amount 
of harmful components. 


The hydrogen-storage mateiial, with 20 times more storage capacity, is far 
superior to ordinary PbSO, storage battery. In fact, the use of metal to 
store hydrogen, or PbSO, storage battery to store electricity or fuel tank 
to store gasoline are all different types of energy storage. The hydrogen 
storage device is similar in size to the battery and it poses no difficulty 
in the design of the car. It is slightly more expensive than storage bat- 
tery. 


In sum, after further study and improvement, the burning of hydrogen-gasoline 
mixture can become an advanced and effective anti-pollution method. 
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IIL. Economic Results of the Technology 


China possesses the technical power and should be able to solve the problem 
of auto emissions pollution. If all the measures are carried out, we can 
expect to obtain considerable economic and technical results. 


1. In large cities where industries and population are concentrated, we can 
control the harm caused by auto emissions, including acid rain which is 
created by the catalytic reaction of CO, HC, NO discharge. People's health 
will be protected and respiratory diseases will be reduced. 


2. There will be the actual guarantee of the implementation of the country's 
environmental protection laws and the standards limiting auto emissions. 


3. Automobiles can better serve as a mode of transportation in cities and 
villages. 


4. The ability of our auto exports to compete will be enhanced. 
5. Capital investments related to emissions pollution in the development of 
cities (such as electric fans, motors and stations needed for forced ventila- 


tion in tunnels and highways and daily electric consumption) can be reduced. 


6. Conserve energy and develop the use of new energy sources. 


12380 
CSO: 4008/54 
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ENVIRONMENTAL QUALITY 


EFFECTS OF AIR POLLUTION ON AGRICULTURE 


Tian jin NONGYE HUANJING BAOHU [AGRICULTURAL ENVIRONMENTAL PROTECTION] in 
Chinese No 5, Oct 84 pp 13-17 


[Article by Wang Jiaxi [3076 0857 3556]: “Effects of Air Pollution on Agri- 
culture” ] 


[Text] Many air pollutants, such as sulfer dioxide, hydrogen fluoride, 
chorine, nitrogen dioxide, ethylene, ammonia and ozone, affect crop growth and 
crop productivity. Moreover, some pollutants, including fluoride and heavy- 
metal particles, even accumulate inside vegetation and participate in the 
material cycle of the agricultural ecosystem, setting off a chain of adverse 
reactions. 


The impact of air pollution on agriculture has been studied in foreign 
countries for several decades. In China, however, the subject began to be 
taken seriously only in the past few years. Below is an overview of the re- 
search developments, both here and abroad: 


, 


i. The Assessment and Diagnosis of the Damage of Air Pollutionon Crops 


Since agricultural crops, trees and horticulture in the vicinity of certain 
factories frequently show signs of damage, how to identify and determine the 
cause of such damage and hence take appropriate prevention and treatment 
measures is a question that greatly concerns all of us. Harmful gases re- 
leased from factories can cause acute injury to plants, resulting in visible 
damage. On the other hand, deceptively similar symptoms can also result from 
freeze injury, plant diseases and insect pests, lack of manure, lack of trace 
elements and the actions of pesticides and chemical fertilizers. Since 1970, 
the United States, West Germany, Japan and Canada have successively published 
symptom charts showing air pollution-related damage in plants. China put out 
similar charts in 1981. Based on its experiences in assessing and diagnosing 
over 100 cases of pollution injuries in crops and trees, the Jiangsu Botany 
Institute has come up with a fairly systematic assessment approach (see 
schematic diagram) which has demonstrated its practical effectiveness. 
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fable 3 Differential Effects of SO» on the Yields of Rice in Varying 
Stages of Growth** 


Fumigation Stage of Mean Yield Per Pot* Empty, Wt. 
juration Growth shrivelled gra 
jay) gram 4 grains (7%) Dm. 


antrol 126.3 100 14.0 21. 
».6 tillering 79.8 63.5 22.0 4 
6.22 boot ing 53.4 45.0 29.3 7.9 
7.3 f lowering 17.7 14.1] 59.5 de 
7.15 grouting 70.1 55.6 23.0 18 
7.25 maturing 107.6 84.9 18.3 20.5 


*Iwo pots per treatment. Each pot had 8 clumps, each clump 5 plants. 
"SO. was applied in a static state in a 33 ppm concentration. 


- 
— 


ther researchers believe that foliar injury may not necessarily mean a 
in productivity. If exposure takes place early in the development of the 
, sufficient time exists for it to recover from the damage. (Jones and 
thers, 1978). After 43 years of research in the vicinity of a copper smelt 

plant in the United States, Hasse and other (1980) concluded that: !) 

ctivity losses do not occur when there is no visible damage; 2) The per- 
entage of productivity loss is lower than the percentage of damaged area; 
}) Foliar damage may not necessarily lead to a drop in productivity. 


Table &G Differential Effects of SO on the Yields of Wheat in Varvine 
of Growt h** 


Mean Yield Per 


Fumigation Stage of Small Plot* Mean no. of at./ 100 
Duration Growth Grains per ear grains 
gm. 4 (gm. 

Control 864 = 100 43.6 27 
3.19 tilltering 762 858.2 43.7 4. 
deka boot ing 573 66.3 44.2 2e3 
+. 26 flowering 392 45.4 1’.6 5 
Ie maturing 7» 84.5 43.2 26, 

*Two smalll plots per treatment. Each plot was 2 sq. meters. 

**SO> was applied in a static state in a 35 ppm concentration. 


In cases of acute damage, the extent of productivity losses is positivel, 
related to the percentage of damaged areas: the more extensive the foliar 
lamage, the greater the productivity loss (Jiang:.u Botany Institute, 197% 

This statement only indicates a general trend, however. There still r 

mains the much more complicated task of determining the quantitative rela- 
ionship between damaged areas and productivity loss. As early as % year 
sco, Hill and Thomas (1933, 1935) put forward the equetion, y = | - bx, | 
express the relationship between damaged area and productivity loss, in » 


°e 
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iS 2 percentage of that of the control, x = the percentage of 
rea, » = productivity loss, in case of total foliar damage, as a per- 


entage of the yield of the control and a = a constant near 100 percent. 
his equation has come under criticismfor failing to consider the fact that 
jlants exhibit varying susceptibilities during different stages of development 


that different species of plants have dissimilar characteristics (some are 


re resistant than others.) However, we have so far failed to formulate a 
mathematical model. 
, air pollution still frequently causes acute injury to crops in 
lustrial areas. It is therefore necessary for us to establish a mathemat- 
lel which projects productivity losses relatively accurately and asses- 


: the relationship between the extent of foliar damage and productivity loss. 


the Relationship between Threshold Doses of Air Pollutants and Productivity 


in recent years, extensive tests have been conducted in foreign countries to 


id out the relationship between the threshold doses of pollutants and pro- 
‘tivity loss. Such relationship, if known, could help us project produc- 


sses in crops, provided we know the extent of air pollution ina 


ir region or nation-wide. 
| * ° Pn ; } = a 
Experiments in Polluted Areas: 


Maly (1974) planted various crops in a 100-sq. meter experimental plot which 
set up near a SO? pollution source. He monitored SOs concentrations in 
e air continuously (the average weekly concentration, he found, was 3.35 - 
3.64 mm/cu. meter), and kept a record of crop yields. The percentages of 
luctivity losses for the various crops were: potato (16.2); corn (16.7); 
2.2): clover (15.5); Linseed (28.3) and flax fiber (23.8). Ina large- 


scale experiment, Guderian and others (1968) selected six points of various 
stances from a S05 pollution source and monitored the SO9 concentration at 
each point on a continuous basis. They also compared the yields of almost 
20 crops, obtaining very valuable data. They divided the S04 concentrations 
recorded into “monitored concentrations" (average concentration for the 
luration of! ie experiment) and "exposure concentrations" (the average value 


r all the concentrations recorded during the experiment which exceeded 0.10 
hat for the most sensitive crop (potato), the critical 
ncentrations affecting productivity were 0.21-0.23 ppm (exposure concentra- 
tion) and 0,010-0.015 ppm (monitored concentration). Corresponding figures 
for the least sensitive crop (tomato) were: 0.31-0.57 ppm (exposure concen- 


tration) and 0,051-0.124 ppm (monitored concentration). 


yom). it was Ttouncd t 





field conditions, a gaseous pollutant varies tremendously in concentration 
er time. Crop yields may be affected only when the pollutant reaches a 
enough ncentration. Since measuring the average concentration value 


for an extended period of time does not necessarily reflect the real impact 
ncentration, a more logical step would be to measure only those concen- 


trations which are relatively high, 
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b. Experiments using open-top chambers and field open chambers 


Cz ne LL, . Wy. —— | ; } —_ <1 - ; fr 

Since the 1970 S, researchers nave been conducting experiments using various 
L-+ - _ - — : ; oe ¢ ; — | m4 i 2 1 
Kinds of open-top chambers equipped witn nontiitere al rent aif Of iarcoai 


filtered air. These techniques are better able to control the levels of gas- 
eous pollutants, produce a closer approximation to . 
mere suited for experiments involving long-term, low-concentration exposures. 
They also make it easier for us to quantitatively assess the dose-productiv- 
ity loss relationship. Sprugel and others, for instance, carried out a 2- 
year test in 1978 using open field chambers and came up with this mathematical 
model for the SO>5 dose-crop loss relationship: y = 0.803x - 0.003x-, in which 
y = the percentage of crop loss, x = SO» dosage, that is concentrati 
x time (hours). 


To estimate and measure crop losses due to ozone, the United States has set 
up the National Crop Loss Assessment Network, linking research at 5 points. 
Each point is equipped with numerous open-top chambers. Important crops in- 
cluding soybean are grown in each location. They are exposed to filtered air 
(control), local air (the average ozone level in Northeast United States, for 
instance, is 0.04 ppm) and local air + ozone in concentrations of 0.03, 0.06 
and 0.09 ppm on an extended basis. Nationwide crop loss data can be esti- 
mated by integrating figures from all network points. 


4. The Movement of Air Pollutants in the Agricultural! /Forest Ecosystem 


Pollutants can accumulate, travel and circulate inthe ecosystem, becoming 
increasingly harmful as they move around. This fact has been recognized by 
more and more people. Yet little research has been done on the movement and 
circulation of gaseous pollutants in the agricultural/forest ecosystem, The 
participation of atmospheric fluorides and heavy-metal particles in the bio- 
logical cycle currently poses the following pollution problems in China: 


(1) Atmoshperic fluorides - forage grass-the animal husbandry systen 


Forage grasses and crops absorb the fluorides deposited ontheir surface. As a 
result, their fluoride levels go up. After grazing on high-fluorine grass, 
sheep, cattle and other livestock develop fluoride disease. This pollution 
problemis fairly serious in Inner Mongolia, especially around the Baotou area. 
After several years of hard work the Baotou Environmental Protection Science 
Institute has come up with the following findings: 


1) Local grass and cropscontainan increased level of fluorine mainly as a 
result of absorbing a large amount of atmospheric fluorides. 2) High-fluorine 
forage grass is primarily responsible tor transmitting the floride disease to 
livestock in Baotou. 4) Atmospheric fluoride c yilution is the root cause ol 
the fluoride disease among local livestock. 4) The threshold limit value of 
atmospheric fluorides for the maintenance of the ecological equilibrium is 


? , 
lmg/dm*. tian (the unit for lime filter paper). 


(2) Atmospheric Fluorides ~ Mulberry Silkworm 


162 








Mulberries develop fluoride disease after their leaves absorb and accumulate 

a large amount of fluorides emitted by some phosphate fertilizer plants and 
brick and tile factories. Moreover, the excrements of silkworms and fluorides 
stored in decomposed high-fluorine mulberry leaves are further diffused in the 
agricultural/forest ecosystem. Studies by the Jiangsu Botany Institute show 
that fluoride levels in silkworm leaves exceed 30-40 ppm, high enough to cause 
acute fluorine poisoning in silkworms. As a result of the widespread use of 
brick kilns in rural areas in recent years, the tension between flvoride pol- 
lution and the production of silkworm mulberry has been intensified. This is 
a problem which must be examined and resolved. 


(3) Atmospheric heavy-metal particles - crops - the human and livestock system 


Particles released by some smelting works contain a variety of heavy metals. 
They are deposited on the leaves of crops or on soil, where they make their 
way into the vegetation through the leaves or roots. From there they are 
carried into the bodies of humans and animals, jeopardizing their health. 
From its study on the environment surrounding a smelting plant and other ex- 
periments using simulated pot culture, the Jiangsu Botany Institute confirmed 
that leaves can directly absorb heavy metals in particles deposited on them 
and thus constitue the main route for the entry of those metals into the 
human body, with adverse effects on human health. Because heavy metals leave 
crops themselves largely unscathed and do little visible damage to leaves, we 
cannot easily discover their hazards. It is time we took note of them. 


5. Future Research Prospects 


Agricultural environmental protection is a new science, of which research on 
the effects of air pollution on agriculture is a particularly weak link. Much 
research remains to be done. In light of China's present circumstances, we 
should focus on the following. 


(1) The effects of acute injury on crop yields. At present acute injury to 
crops is rather serious and will remain so for some time to come. While its 
assessment and diagnosis, on the whole, no longer present a problem, we still 
have to explore ways of establishing a scientific model to project calculate 
losses. 


(2) The effects on crop yields of low-concentration long-term chronic injury. 
This is the direction research overseas is headed for and China should also 
double its efforts here. We should make use of appropriate techniques and 
methods involving field studies, fixed point comparison and simulated fumiga- 
tion (open-top chambers) to gradually establish a dose-productivity model 
(for a variety of gases, various species and different stages of growth). 


(3) Threshold limit values of the main harmful gases for crop injury, including 
those that result in a 5 percent foliar injury and productivity losses. Such 
data should serve as a reliable scientific guide whenwe formulate air quality 
standards affecting agriculture. 
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(4) The synergistic effects on crops of a number of gaseous pollutants. A 
relatively common combination in China today is SO) + HF. SO» + ethylene. SO, 
+ heavy metals. We must try to learn more about the nature of their combined 
effects and threshold limit values. 


(5) The effects of air pollutants on the reproductive process in crops (th 
germination and differentiation of pollens, pollination, fertilization, 
pistil, fruition). 


(6) The effects of particulates (dust, particles) on plant growth, flowering 

and fruition, an issue which has given rise to many arguments in agricultural 
practices. Through research we should try to answer the question whether or 

not particulates affect photosynthesis, gas exchange, pollination and fertil- 
ization. 


(7) Research on plant resistance. We should increase our understanding of the 
resistance of different species of crops to various air pollutants and 
identify ways to increase such resistance. 


(8) Research to prevent crops from being damaged by air pollutants, including 
crop distribution, the spraying of protective agents and leaf washing. 


(9) The movement of air pollutants in the agricultural ecosystem and the 
consequent hazards; prevention and treatment. 


(10) The injury mechanisms of air pollutants in crops and the resistance mech- 
anisms of crops. 
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"NVIRONMENTAL QUALITY 


ECOLOGICAL PRINCIPLES APPLIED IN DEVELOPING INDUSTRIAL ZONES 


Tianjin NONGYE HUANJING BAOHU [AGRICULTURAL ENVIRONMENTAL PROTECTION] in 
Chinese No 5, Oct 84 pp 25-27 


[Article by Xu Daolan [1776 6670 5965]: “Applying Ecological Principles in 
the Development cf Industrial Zones Outside Cities” ] 


{Text ] Asnatural resources are being destroyed and environmental pollution 
worsens with each passing day, the most reliable way to ensure environmental 
protection, economic prosperity and optimal productivity is to apply ecological 
principles in the rational development, management and protection of natural 
resources, maintain the ecological balance and devote attention to the rela- 
tionship between economic development and environmental protection. 


Ecology is concerned withthe relationships between organisms and their en- 
vironment. An ecosystem is the basic functional unit in the biosphere and 

the material foundation for stabilizing its energy storage. It refers to a 
structured, specific functional unit that includes the material cycle, energy 
flow and information transmission between the biosystemand the environmental 
system in a particular area on the face of the earth. An ecosystem comprises 
hoth the natural ecosystem andthe social ecosystem. Within each system, there 
is a number of factors. The transmutations of a factor affect not only other 
factors inthe same system but also the other system. When we study any single 
issue in environmental science, therefore, we must bear in mind the objective 
fact that the natural ecosystem and the social ecosystemareclosely related 

to and interact with eachother. Only thus could we accurately reveal the con- 
plexities of reality. 


As the national economy continues to grow, some factories in densely populated 
cities, which had been serious polluters in their environments, and other fac- 
tories earmarked for expansion, have successively been relocated from the 
inner cities. Meanwhile, several industrial zones have appeared in the sub- 
urbs. One such zone is the Dananhe industrial zone in the western suburbs of 
fianjin, which was first created in the lat 1960's and now comprises 14 fac- 
tories on |,400 mu of land. 


Situated in the western suburbs, the industrial zone is surrounded by the 


farmland, vegetables, forests and fish ponds of 18 villages. Both production 
and domestic water supplies come from underground. Sewage drains into the 
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nearly Sizhi Canal. As the main production artery in the entire rural area, 
the canal rises from Laishuihe River in the north and flows 13 li into 
Duliujianhe River in the south. We believe that the ecosystem of an indus- 
trial zone in the suburbs of a largecity should be one which revolves around 
people and merges nature with society. With a complex structure and organi- 
zation, its is a comprehensive system combining key elements in the natural 
environment (atmosphere, ground water, surface water, soil, etc.) with those 
in the social economy (industry, agriculture, commerce and transportation) 
and the cultural scientific system. 


[ts structural unit is formed by joining the structural unit in the natural 
environment with a specific socio-economic and cultural complex. Different 
structural units perform different functions. Over time, the various struc- 
tural units become organically and intricately interwoven with on another, 
forming an integrated ecosystem. Within the system, human beings interact 
with the environment through their production and consumption activities. For 
its part, the environment also affects human production and living. Human 
beings require a large and stable supply of energy to improve their standard 
of living. To ensure this supply, apart from the natural material flow and 
energy flow and their man-made counterparts, people also depend on the trans- 
mission of information (science, technology, policies and laws) to control and 
regulate the directions of material flow and energy cycle within the ecosystem 
and the directonand intensity of their interchange with the flow of material 
and energy outside. The result is a superior low-consumption, high-efficiency 
ecosystem. 


The Dananhe industrial zone currently has 9,516 workers and 3,000 residents, 
while the villages surrounding it have 20,400 people. A total of 55,000 mu 

is under cultivation. In 1983, total industrial and agricultural outputs were 
worth 136.07 million yuan znd 35.35 million yuan, respectively. Agricultural 
products include rice, wheat, millet, various kinds of vegetables, fish, 
poultry, etc. Since the Third Plenary Session of the Eleventh Party Central 
Committee, the rural economy has made considerable progress. Besides grains, 
vegetables, fruits, sideline business and fishery, many small-town enterprises 
have come into existence. There are at present 117 factories in the entire 
area, employing 4,000 people. 


In the past, factories were relocated to rural areas of expediency, not in 
accordance with natural laws or economic principles. Factories were solely 
concerned with industrial production and villages, with food production. 

Other than geographical proximity, they had almost nothing to do with each 
other. But the laws of nature soon linked them together. As production in- 
creased and output value grew over time, so did environmental pollution. 
Industrial sewage, laden with numerous pollutants, were discharged into the 
Sizhi Canal, on which the entire village's agricultural, forestry and fishery 
industries depend for water. The limpid, greenish waters of Sizhi Canal have 
become turbid and multi-colored, showing shades of yellow, white, red and pur- 
ple. The deterioration is most market during Spring, when little rain falls. 
The yield of wheat fields irrigated with the polluted waters of the canal gen- 
erally drops one third. In 1983, 5O percent of the crop died after 500 mu of 
paddy fields in Niutuozi village were irrigated with polluted waters. In the 
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same year, one third of the fish fry in the 100-mu fish pond in Niutuozi was 
killed after sewage was drained into the pond. The factory paid 20,000 yuan 
in compensation. In April 1984, the waters inthe 2,000-mu fish farm in Tananhe 
village were so polluted that 20 percent of the fish died. Even more serious 
is the increasing incidence of cancer among residents inMajiasi, Daquanzi, 
Xiaoguanzi, Dakuanhe and Xiaokuanhe villages. (These villages have also been 
affected by the drainage fromthe Tianjin Petrochemical Main Plant.) The river 
course rose by 0.5 meter in just ! year due to the depositing of a large vol- 
ume of suspended matter. t went up another 2.5 meters in only 6 months be- 
cause of the sewage discharged by the factories, seriously affecting the water 
flow from north to south. [t takes 20,000 yuan to have the river course 
cleaned. All these facts demonstrate that the excessive pursuit of economic 
results in violation of the laws of nature and economics would ironically lead 


to grave economic losses. 
Some Views on the Developme nt of Urban Industr ial 7ones 


1, We should plan the relocation of some industriestothe suburbs and arrange 
the distribution of industry and agriculture rationally, taking into account 
the special environmental features and natural resources of the different lo- 
calities. To do this, we should set up an integrated leadership organization 
which would include the surrounding villages. We should make full use of 
factory facilities, advanced technology, rich rural resources and labor force 
to create a large complex ecosystem in which agriculture, industry, animal 
husbandry, sideline business, fishery, transportation, commerce, education and 
culture can be developed comprehensively. 


2. Within this system, we should exploit diverse technologies to improve the 
conversion rate ot solar energy, the utilization rate of bioenergy and the re- 
cycling rate of waste materials, thereby accelerating the material flow and 

the energy cycle, increasing productivity and reducing environmental pollution. 


3. As soon as possible, we should reverse the trend, existent for several 
years now, under which most raw materials and primary products are siphoned 
off to the cities and little goes to the suburbs. 


4. The command system is a linchpin in the production system, consumption 
system, distribution system, circulation system and the socio-economic admin- 
istrative system. Consequently, we should follow the spirit of the Twelfth 
National Party Congress and set up a modern, knowledge-intensive socio-eco- 
nomic administrative system by tapping available talents so that it could be 
the true master of the ecosystem. 


In short, ecological principles show that in the objective world, productive 
forces are unleashed when we harness the interactions among the constituent 
parts of an ecosystem. The system is most productive when it achieves a 
state of equilibrium. By following systems engineering principles, we can 
put together human, material ..nd economic resources most beneficially and 
reclaim material resources from nature from a systems perspective. This 
would enable us to carry out multi-activities and practice comprehensive 
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ENVIRONMENTAL QUALITY 


RESEARCH AREAS IN AGRICULTURAL ENVIRONMENTAL SCIENCE OUTLINED 


Tianjin NONGYE HUANJING BAOHU [AGRICULTURAL ENVIRONMENTAL PROTECTION] in 
Chinese No 5, Oct 84 pp 18-20, 4 


[Article by Fu Kewer [0265 0344 2429]: “Agricultural Environmental Science 
Flourishes in China™] 

Text] Agricultural environmental science, a new integrated discipline, 
emerged in China in the 1970's following the development of agricultural en- 
vironmental protection. For the past 10 years, both the fastness of its 
levelopment and the amount of data it has collected have been spectacular. 


Agricultural environmental science studies the impact of human activities 
(including production and living activities) on the agricultural environmenta! 
quality and the agricultural ecosystem and their protection and improvement. 

\n integral part of environmental science, it is also an important branch of 
sgricultural sciences. It not only involves ecclogy, environmental biology, 
environmental chemistry, environmental geoscience, environmental engincering, 
but isalsoclosely related to soil agrochemistry, plant protection, crop breed- 
ing and cultivation, genetic breeding, animal husbandry and veterinary science, 
igricultural meteorology and agricultural economics, etc. 


Aericultural environmental science research in China dated from 1971. Before 
then, despite a fair measure of success in the agricultural utilization of the 
"three wastes" (waste gas, waste water and industrial residue) of industry, 
sewage irrigation and the safe use of pesticides, research in this tield gen- 
erally remained sporadic and lacked overall planning and organization. Ihe 
purposes and contents of research were not closely related to the protection 

of the agricultural environmental quality. Reflecting on the serious environ- 
mental pollution problems at home a abroad, Premier Zhou Enlai far-sightedly 
told comrades intheMinistries of Agriculture and Forestry in December 1970, 
"Environmental pollution is a new problem for us, one which will get worse as 
we industrialize. The Agriculture and Forestry Ministries should put this 
problem on their agenda: agriculture and forestry need both air and water.” 
fo reduce the damage that environmental pollution might do to agricultural! 
production, the former Ministry of Agriculture set up in 1971 the Fourth Re- 
search Office (namely the Agricultural Environment Research Office) dedicated 
to the protection of the agricultural environment. The new office became part 
of the Agrobiology Research Institute under the then Chinese Academy ot 
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agricultural samples. Such methods have now been established for many pollu- 
tants in agricultural and livestock products and soil, including several wt 
have been adopted by the state as standard methods of analysis. 


After the l2th National Party Congress, agricultural! environmental scienti! 
research has expanded from simple pollution preventi 
the entire agricultural ecosystes, propelling acricultural environmenta! 
science towards deeper and broader terrain. The main reason why agricultural! 
environmental science managed to develop tairly rapidly within a relatively 
short time is its insistence on relating scientific research to economic con- 
strucution and serving agricultural production. Upholding scientific research 
cooperation, it has mounted joint efforts cutting across subject boundaries 
and involving many units. 


> - . 
studies embracing 


Today, environmental pollution still rages on in China and ecological destruc- 
tion has not been put under effective control. se have yet to understand many 
theoretical and practical issues in agricultural environmental! science or put 
together a set of preventive and treatment measures that are effective and 
economically feasible. The development of agricultural environmental science 
has failed to keep pace with the demands of economic development. Absolutely 
speaking, agricultural environmental science has been maturing quite fast. 
Compared to other disciplines, however, it is a new branch of learning very 
much in its infancy and still exploring its objects of study, contents and re- 
search methods. Our future agricultural environmental research should be 
based on China’s actual circumstances and focus on applied tect 

would prevent environmental pollution and ecological destruction. Resources 
should be concentrated on topics with obvious economic and environmental re- 
sults so that a breakthrough can be achieved within 3 to 5 years, thus paving 
the way for economic revitalization and environmental construction. We must 
formulate an overall plan to take in the variety of agricultural environmental 
pollution problems that may appear at the end of the century, paying particular 
attention tothe following areas: 


nmologies that 


|. Research on agricultural environmental quality surveying, monitoring and 
evaluation. By and large, our work in this area is still relatively weak; 
standards are low and we have not been able to meet the needs of environmental 
protection. Looking ahead, apart from cont inued etftorts to survey and monitor 
agricultural environmental pollution and ecological destruction, we must 
strengthen research on the theories and methods of agricultural environmental! 
quality evaluation to identify the best evaluation method for the agricultural 
environmental quality evalaution to identify the best evalaution method for the 
agricultural environmental quality of a particular type of locality. We msut 
undertake research on the background value of the agricultural environment and 
regional agricultural environmental capacity. With these studies as our basis, 
we should evaluate the current regional environmental! quality of China's key 
agricultural and pastoral regions and make future projections. We should also 
do a good job in assessing the agricultural environmental impact of factories, 
mines, small-town industries, the exploitation of natural resources and the 
introduction of certain agricultural practices in key agricultural and pastoral! 
regions. 
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cevei mn 2 positive, enewadie manher. se 6s uid ncertaxe research that 
wouic 2 Ist ar Dt imize the structure anc [iunctionineg t the agricultural 
ecosystem and development intervention strategies that would bring about a 
high-yield, good-quality and low-consumption man-made ecosystem. Bearing in 
zind China’s specific circumstances and the netural conditions of the loca!- 
ities, w~e should turther study, sum up, improve and popularize the various 
ecological ager uitural models tashi ed to suit local onditions. 

6. Research on agricultural environmental monitoring technology and pollutant 
analytical testing methodlogyv. Monitoring technology research mainly includes 
the principles and methods of sampling, the preparation of the sample, the 
method of quality control analysis (including standards and standari samples, 
and environmental monitoring standards), statistica! monitoring sethods and 


the applications of computer technology in agricultural environmental moni- 
toring. Of particular importance is research on biological monitoring tech- 
nology (including the «creening, selection and application of eucone with 
practical valve). Concerning analytical testing methods for pollutants as 
possible as soon as we can. Moreover, we should improve -isting analytical 
testing methods, paving special attention to fast, accurate and continuously 
automatic analytical testing technology (including the research and manufacture 
of instruments), but without losing sight of simple technolwrgy more suited for 
widespread use by grassroots units. 

7. Research on agricultural environmental management. Our present focus 
should be the methods, techniques and directions of the managenent of agricul- 
tural environmental protection. In particular, we should itvrestigate how 
environmental analytical method and economic results can be used to strengthen 
management. there should be an overall analysis and evaluation cf the miscel- 
laneous impacts of industrial and agricultural activities. we should streng- 
then forecasting, taking special note of the potential agricultural environ- 
mental impact of the world’s new industrial revolution so that sclutions can 
be worked out in advance. We should examine the use of administrative and 
legal means to control agricultural environmental pollution and destruction 
and the formulation of relevant laws, regulations, standards and policies. We 
should also research the methods and procedures of agricultural environmental 
regionalization and planning and launch pilot projects in key areas. 
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ENVIRONMENTAL QUALITY 


HISTORY OF ENVIRONMENTAL SCIENCES SOCIETY REVIEWED 


eijing ZHONGGUO HUANJING KEXUE [ENVIRONMENTAL SCIENCES IN CHINA] in 
Chinese No l, 21 Feb 84 pp 4-9 


[Article: "Historical Review--The Founding and Development of the China 
Environmental Sciences Society"™] 


[Text] The China Environmental Sciences Society is a young society of less 
than 5 years old since its founding in March 1979. In the last 5 years, 
under the leadership and support of the Ceneral Office of the Environmental 
Protection Leading Group of the State Council, the Ministry of Urban and 
Rural Construction and Environmental Protection and the China Scientific 
Association, we implemented the spirit of the directive of the party 
Centrai Committee, relied on the enthusiasm of the broad masses of 

environ: -:2! scientific and technological workers, and did a large volume 
of work .. w:izing academic activities, launching international academic 
exchange, p..--arizing science, and getting involved in editing and 
publication, environmental education as well as organizational building. 

We rendered definite contributions to raising our country's environmental 
scientific and technological standards and to promoting our country's cause 
of environmental protection. 


The Role of Development, Promotion and 
Advancement 


In the last 5 years, the work of our society could be divided into two 
Stages. Prior to 1981, the society was in a stage of organizational build- 
ing. In the 3 years during that stage, the various branches and special 
committees of the national society were successively organized and 
established, and societies were also established one after another in the 
various provinces, municipalities, autonomous regions and major cities and 
sectors. all kinds of activities were launched while organizational 
building was taking place. Since 1982, particulariy after the !2th party 
congress, revolving around the strategic goal and strategic focus of our 
country's modernization, the society has launched more academic discussions 
on comprehensive and majcr issues as well as other activities. Looking 
back on the path which we have traversed in the last 5 years, the activities 
of the society has played a role of developing, promoting ind advancing the 
development of our country's environmental science and technology and the 
cause of environmental protection. 


1/5 








1) Through academic exchange, we have promoted the development of 
environmental science and technology and the cause of environmental 
protection. 


Academic activity is an important form of activity in developing environ- 
mental science and technology, raising the academic standards of the 
scientific and technological workers, and enabling science and technology 

to serve economic and social development. In the last few years, our society 
has organized a total of 56 academic activities at home, involving roughly 
4,000 participants. We have exchanged nearly 3,000 theses, many of which 
were of definite academic level and practical value and were regarded with 
importance by domestic and foreign scholars. They promoted the development 
of environmental science and technology. 


We have paid attention to integrating academic activities with the reality 
of environmental protection work, put forth many ideas and suggestions for 
the administrative departments, and promoted the development of the cause 
of environmental protection. For instance, the Environmental Control 
Society has held academic discussions on many occasions, during which valuable 
propositions have been put forth on the work of environmental control. 

1980, the First Academic Discussion on Environmental Control focused wi. . ie 
problem brought about by improper control, which was the primary reason for 
environmental pollution in China. For the first time, it proposed that we 
must “put in the foremost position of importance environmental control in 
the work of environmental protection.” Later, at the discussion on the 
assessment criteria for environmental protection in enterprises, it put 

forth the methods for trial-implementing the assessment criteria for 
environmental pretection. It has won the attention of the environmental 
control departments of various localities and brought into play its positive 
role in strengthening environmental control. Most of the theories, 
principles and methods put forth on several occasions by the Environmental 
Control Society on environmental control have been adopted and applied by 
the control departments. In July 1982, with the support of the State Plan- 
ning Commission, our society and five other societies, including the 
Research Society for Natural Resources and the Ecological Society, jointly 
convened a discussion on the strategy of national land management. We 
carried out discussions on the principles and tasks of national land manage- 
ment, the goal to be reached by the end of this century and the major 
management projects which we must empuasize, and put forth references and 
opinions for the state in its effort to formulate strategic policy decisions. 
Our society and cther societies also jointly convened other academic 
discussions on the issue of sewage irrigation and the environment, the con- 
version of powdered coal into a resource, and the utilization of solid dis- 
carded materials. They have all won the attention of concerned departments. 
Some of the propositions have already been adopted. 


The academic activities were also closely integrated with the assistance 
to enterprises in solving specific protlems involving pollution tieatment. 
For instance, the Environmental Engineering Society and the Metals Society 
jointly convened a meeting on electric stove dust removal. Prior to the 
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personnel to carry out investigation in over 100 
ological problems, put forth targeted propositions, 
2 the practical problems of some factories. They not 
treatment but also raised the reputation of the 


vinees, municipalities and sectors have also launched 
ne with reality and scored relatively good results. 
wiroamental Society joined with other relevant 
ne rational utilization and development of water 
he province. The Shenyang and Fushun societies carried 
on of the Hun He. The Fujian Provincial Environ- 
ively looked into the treatment of environmental 
iy, Fuzhou City and Xiamen City. The Gansu Provincial 
conducted a comprehensive study of the environmental 
ture. The Henan Provincial Society carried out study 
In doing so, they all organized specialists and 
ogical workers to carry out on-the-spot investigations 
ntitically-based ideas and propositions, which were given 
the local government, the concerned departments and 
» Anhui Provincial and Guangzhou Municipal Environmental 
scored outstanding results in launching academic 
een commended by the provincial and municipal scientific 


international academic exchanges and established ties 
| academic organizations. 


sur society has participated in international academic 
ions and has convened bilateral and international 

(erences at home as well as invited foreign scholars 

ry on 30 occasions. These activities have played a 

‘cing the exchange between the environmental scientific 

ers of our country and those internationally, in 

| experiences abroad, and in raising the standards of 
l our country. 


iety joined the Chinese engineers delegation in 
neress of the World Federation of Engineers. We 
erence convened by the engineering and environmental 
Federation of Engineers in Moscow in June 1983: In 
of our society, we took part in the World League for 
Resources and the World Wild Life Foundation. Our 
d ties with the society for promoting sciences in 
ne society for human environmental research in Japan. 


hina-U.S. Environmental Sciences Forum was held in 
: environmental issues from the United States and 
uuntry participated. Our society put forth six 
ined 59 copies of technological materials. These 
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academic exchanges and forums have enabled us to have a more systematic under- 
standing of the comprehensive regional environmental planning, land use, air 
quality assessment and the research methods involvi rouncwater pollution 
in the United States, and have inspired us in our work. 

In October 1983, Professor (Jia Teng Yi ing), iairman of the Japan Society 
for Research on Human Environmental Issues and tormer Chancellor of the 
University of Tokvo, personally led delegation of eight people to take 

part in the China-Japan Academic Discussion on Environmental Laws. The two 
parties carried out relatively all-round discussions « the system of 
environmental aws, the system of assessing environmental impact, the 

“three simultaneous efforts" management system of construction projects, 
subsidies and fees for treating pollution as well as the system of legislature 
involving nature protection, and both parties made gains accordingly. 

3) We have actively launched activities to popularize science and propagate 
and popularize the knowledge of the environmental iences in society. 

Toward the end of 1979, at the first conference on the work of popularizing 
science, we put forth the proposal to make March 1980 a itional environ- 
mentai protection propaganda month. This was ipproved by the leading comrades 
ot the State Council. The former general ottice of the environmental pro- 
tection leading group of the State Council and the society organized a joint 
office to launch nationwide effective environmental protection propaganda 
activities. Many veteran professors and the broad masses of scientif ix 

and technologica! workers warmly supported and actively participated in 

the activities. “~he RENMIN RIBAO and other newspapers of the central 
authorities published editorials, commentaries and articles and the Central 
People's Broadcasting Station held forums on 15 occasions on the knowledge 
involving environmental sciences. Incomplete statisti show that the news- 
papers at and above the provincial level have published 649 articles of all 
kinds, and |! local newspapers below the provinci level have published 


some |,300 articles and reports in this regard. The tivities in the prop- 
aganda month have mobilized the masses and promoted the large-scale populari 
zation of the knowledge in the environmental sciences. 

The popularization the technique of treating environmental pollution is 
an effective form of scientific popularizat 1 in line with the reality in 
production. in May 1982, our society joined the Shanghai Environmental 
Society and the Environmental Protection Service Department the Shanghai 
Municipal Electromechanical Company to hold in Shanghai the first national 
"technological exchange and sample order conference: environmental pro- 
tection equipment and apparatuses.” There wer it isplaying 589 
acts of 322 kinds ot equipment and apparatuss rt ba illy revealed th 
siandard of our country's environmental prot industry. At the con- 
ference, we ranized |3 special topic lectur rironmental protect 
technology and launched technological j : es. which wer 
welcomed by all people, espe ially the t i] ersonnel, 
There were 80,000 spectators trom all over th ts Phi uccessful 
attempt has opened up the channel betw product i ind necessity and 
promoted the development of the environmental prot dustry 





In addition, our society has popularized knowledge on the environmental sciences 
through diverse forms such as displays in art galleries and slide shows on 
popularizing science as well as summer camps. We have also paid attention 

to bringing into play the role of films and television in propaganda. 


4) We have vigorously launched and promoted environmental education. 


Education is the strategic focus for realizing modernization. The develop- 
ment of mental resources is the important guarantee for developing the cause 
of environmental protection. Our society has initiated some work in promot- 
ing education which has enhanced the establishment of our environmental 
education system. 


At the first conference on environmental education in 1979, we put forth a 
proposition that we should launch an all-people and full-course environmental 
education throughout the country. Under the leadership and support of the 
education departments and environmental protection departments, and through 
the effort over the last few years, our country has laid down the preliminary 
framework for launching environmental education in kindergartens, elementary 
schools, secondary schools and colleges as well as among in-service cadres. 
The society has also organized the work of compiling teaching materials and 
providing teaching staff. It has also taken part in pilot projects and urged 
several institutions of higher learning on to trial-run an environmental 
protection profession. In Lanzhou, a pilot project has been launched on 
environmental education in kindergartens, and international exchange in 
environmental education has been conducted. The societies in Beijing, 
Tianjin, Guangdong and Fuijian have launched pilot projects in environ- 
mental education in secondary and elementary schools, and definite experiences 
have been scored. 


in September 1979, for the first time, our society held the first term of 
cadres training classes in environmental protection in Dalian. In-service 
cadres underwent professional and technological training. In the following 
4 years, we have assisted the environmental control departments to hold 
eight terms of in-service cadres training classes and three terms of in- 
service technological training classes, whereby over 1,400 cadres have 

been trained by rotation. 


5) We have edited and published a number of books and journals on environ- 
mental protection. 


In the last 5 years, the society and the various branch societies and pro- 
fessional committees have published 20 collections of theses and 7 environ- 
mental periodicals. The Science Publishing House has compiled and printed 
over 20 books on popularizing the science of environmental protection for 
laymen. A total of over 500,000 copies have been sold. These publications 
have played a definite role in the exchange of the results of scientific 
research and in the popularization of the knowledge in the environmental 
sciences. 
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Oranized by the China Encyclopedia Publishing House, our society has taken 
part in organzing scientific workers to compile the “Environmental Sciences-- 
A Chinese E Iicye lope dia, which has now been published. This is of important 
significance to promoting the development of environmental science and 
technology and the use Of environmental protection. Our society has also 


compiled eaching materials in environmental education. At present, we have 


published "An Introduction to the Environmental Sciences" and “An Introduction 
to Environmental Protection,” and are compiling "A Central Survey on Environ- 
mental Protection” and “Environmental Control for Industrial Enterprises." 


Under the sponsorship of our society and co-sponsorship of concerned sectors, 
we have put out the following five pe: iodicals--"China's Environmental 


Sciences,” “Environmental Engineering,” “Environmental Chemistry,” 
“Environmental Control" and “Environment,” as well as the following two 
journals--"Noise and Vibration Control" and “Environmental Consultation" for 


internal distribution on a trial basis. In addition to the journals sponsored 
by societies everywhere, we have put out a total of over 30 journa/s, the 
quality of which is continuously improving and the number of copies sold 
gradually increasing. 


6) We have preliminarily uunched the work of scientific and technological 
consulting services involving environmental protection. 


Technological consulting service is a new type of work. Our society has 
primarily begun work in two aspects. One is t launch consulting service 
locally through conferences. Another is to carry out consulting on environ- 
mental impact assessment and on the technology of pollution treatment of the 
construction projects. he Environmental Engineering Society integrated its 
academic activities with the assessment of the comprehensive treatment of! 
the Yundang Harbor in Xiamen, the environmental planning of Jinan City, the 


+ 


processing and technological process of waste water treatment of the 
Dingjiashan Coppermine in Jiujiang. The society has also organized scientific 
and technological personnel to carry out technological contracting in order 
to solve actual problems of some factories in the production of environmental 
protection equipment. All these are welcomed by the concerned sectors and 


factories. By the end of 1982, our society has set up consulting service 


centers, which have uccessively ottered consulting services to the Beianhe 
Machinery Plant, , enyang Metal Network Plant and the Dalinxing Placer 
Plant and have helped these enterpris: lve problems in environmental 
pollution treatment. These centers ilLso launched the work of assessing 
environmental ettect of he Beijing | Factory, the Beijing No 5 
Pharmaceutical Plant, the Beijing Cem tory, and the Pingdingshan 

Cord Fabric Plant. Recently, under the unified organizational leadership of 
the China Scientific and Technical A lation, we have participated in 

the assessment o! the environmental impact on the feasibility study of the 


Zhungeer Coalmine. 


7) We have gradually pertected the organizational structure of the society 
tor the environmental sciences 


~ 
_ 
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and prel imin if ily a up , wor) , eyvat 


societies throughout the untrv. 
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After the first congress convened by the society, we have successively set 

up two branch societies in the control, economics and law of the environment 
and in environmental engineering. We have set up 1! professional committees 
on environmental theories, ambient quality assessment, environmental analysis 
and monitoring, environmental geochemistry, the geography of pollution, 
environmental biology, environmental chemistry, environmental acoustics, marine 
environment, environmental medicine, environmental standards and atmospheric 
environmental sciences. We have also set up five committees in academic 
work, scientific popularization, education, editing and consulting. With 

the exception of Xizang, environmental societies have been ftcunded in the 

28 provinces, municipalities and autonomous regions throughout the country 
and equipped with full-time and part-time cadres. Societies have also been 
set up in many sunicipalities under provincial jurisdiction and prefectures 
under municipal jurisdicticn. The broad masses of environmental scientific 
and technological workers have actively joined their respective organizations. 
Statistics show that there are over 20,000 members throughout the country. 
The metallurgical, light industrial, weapons, agricultural, maritime, water 
conservancy and nuclear industrial cepartments have also successively set up 
environmental societies or professiona: committees: line with their own 
characteristics, they have launched academic activities which in turn have 
enhanced the development of environmental science and technology of their 
respective departments and undertakings. 


In short, in the last 5 years since the founding o! our society, we have made 
definite contributions to opening up a new realm of environmental sciences 

in our country, promoted environmental scientific research and developed 

the cause of environmental protection. 


Basix E cpe rience 


Our society is a new one. We Lack work experience. in addition, environ- 
mental science is a new and intensely comprehensive science that involves 
almost ail branches of learning. Thus, we also lack experience in launching 
activities of the society. In the last 5 years, our society has relied on 

the enthusiasm of the broad masses of members in getting much work done and 

in preliminarily coming up with some work experiences, which can be summarized 
in the following three basic experiences: 


1) The foothold of the society's work is to launch academic activities that 
revolve around major environmental issues in China. 


The goal of scientific and technological development, which is also the 


orientation of the society's work, is to serve econom! onstruction and 
realize the four modernizations. In the early day ince the tounding of 
our society, our academic activities were mot sul! lentiy Linked up with 
our reality. Often, individuals would present their theses or research 
reports without enthusiastic participation .nm discussion. [no the ist 
years, we paid attention to linking academic activities with realisti: 
issues. Centering on the major environmental! issu« mn our country, we 
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launched academic activities on many occasions in such aspects as the 
strategic thinking in environmental protection, the principles and methods 
of environmental control, the policies in environmental protection technology, 
and the technology of pollution prevention and treatment. Through these 
academic activities, we pooled the wisdom of the broad masses of scientirix 
and technological personnel, and conscientiously summed up practical 
experiences, including successes and failures. Then, we summarized our 
theories and found out the laws, and made directional proposals to solve 
practical issues. In this way, not only have we enabled academic activities 
to serve economic construction, but we have also invigorated academi« 
thinking, promoted scientific research and enhanced the development of 
environmental sciences. 


What is the strategic thinking of China's environmental protection? There 
are many different levels of understanding. Our country is a developing 
country with a backward economy. While we must not follow the former example 
of the industrially developed nations of the west in sacrificing the environ- 
ment in order to develop the economy, we must also not follow their present 
example. Through academic discussions, most of the comrades feel that, in 
line with our country’s reality, the strategic thinking of our country's 
environmental protection should be: First, we must establish the thinking 

of improving the environment while developing the economy and promot ing 
economic development while improving the environment. Second, we must 
establish the thinking of serving the four modernizations. Although there 

is a conflicting side between environmental protection and economic develop- 
ment, there is also a side of mutual promotion. Environmental protection 

not only will play the role of curbing the economy, but more importantly will! 
play a promoting role. Environmental protection must render service to 
developing the economy and raising the socioeconomic results. Clarifying 
these two strater° ideas is of important realistic significance to the 


development of t.e cause of environmental protection and to the eoal of 
research in environmental sciences. 


The standard of industriai production in our country is low. However, the 
discharge of pollutants is one of the highest in the world. A large quantity 
of facts proves that the most important reason is improper management, which 
allows a large quantity of resources which can be utilized to become wastes 
that pollute the environment. In light of this reality, the environmental! 
control academic forum, held in 1980, proposed that we “put environmental! 
control in the foremost position in the work of environmental protect ion." 
Through strengthening control, we can reduce the diecharge of pollutants to 
to the greatest extent. At the enterprise environmental control academi: 
forum, we further proposed the contents, tasks and goals of environmental! 
control. Enterprise environmental control must be linked with the entire 
process of enterprise management and permeate the various aspects of 
professional control, including production control, planning control, tech- 
nological control and equipment control. It must also be integrated with 
integrated with the various economic systems of responsibility of the 
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Our country’s environmental scientific research begza 
technology is relatively backward: In addition, the 

an extremely complex one, with obvious regional and comp: 
and latent risks. Although the industrially developed 
accumulated some technological experiences in poliuri 

not one entirely successful approach from which we cou 
organizing academic activities, our society has on the 
to closely integrating our country's major environmenta! 
other hand paid attention to bringing the society's supe: 
mobilizing the enthusiasm and creativity of the scien: 
personnel, integrating with reality, giving promine: 
pooling the wisdom of the masses, conscientiously sum! 
both at home and abroad, actively making proposals and 
administrative departments in the latter's decision maki 
society to truly play the role of the brain trust. 


There are generally three approaches to giving play ¢ 
as the brain trust. The first one is to organize acad 
discussions and research in a planned manner on longsts 
or policy decisions which the administrative departmer 

to make. The second one is to organize experts in all ary 
investigations and inspections, and make proposals on 
environmental pollution issues. The third one is to org 
assist localities in formulating environmental prote 

part in technological consulting. 


The formulation of environmental standards is a highly 
is tantamount to policy. For a longer period of time, 
and in practical work, there have been contentions 4s 
systems and methods of formulating our country’s environm 
At the academic discussion on environmental standards, 
technological personnel from such sectors as medicine, © 
conservancy, industry and environmental protection hay 
research in the various disciplines and expressed differ 
accordingly. Since the society is not restricted by th 
departments, all the participants have been able to sp 
their own views and carry out debate with enthusiasm. 

by the experts, we have preliminarily unified our unde: 
subject of longstanding and endless debate. Finally, 

of the regulations on management of environmental stand. 
This draft has already been adopted by the administrat/ 
has played a positive role in promoting the work and th 
involving environmental standards. 


Sewage irrigation has enjoyed a relatively long histor 
Since sewage irrigation has brought about the issu: 
lution, a heated dispute has been carried out on th» 
advantages and disadvantages of sewage irrigation. | 
departments have found it difficult to make policy <4 





in conjunction with the China Agronomy Society, our society convened a dis- 
discussion on “sewage irrigation and the environment.” We invited experts 

and scientific and technological personnel from all fields to conscientiously 
sum up, with a scientific attitude, the pilot experiences in sewage irrigation 
and analyze data rigorously. Through discussion, most of us felt that sewage 
irrigation was necessary and that it was a measure of long-term strategic 
significance involving comprehensive utilization and conversion of the harntul 
to the useful. The pollution issue resulted from sewage irrigation was 
primarily brought about by irrational irrigation. Thus, what we should solve 
properly was the problem of scientific irrigation. All the participants 
suggested that, before being used for irrigation, sewage must undergo definite 
treatment until it met the standards of farmland irrigation. Cleaning sewage 
and irrigation by rotation were proposed. If we manage sewage irrigation 
properly, we not only can economize sewage treatment expenses and reduce the 
pollution of the water body, but can also provide water resources and 
fertilizer for agriculture, which will enhance the development of agricultural! 
production. Through discussion by the experts and scientific analysis on 
sewage irrigation, we have at the same time put forth urgent research topics 
to provide the scientific bases for a rational sewage irrigation. 


Jinan City has tormulated an urban environmental protection plan. Upon the 
invitation of the Jinan Municipal People’s Government, our society has organiz- 
ed experts from such fields as geology, water conservancy, municipal govern- 
ment, industry and environmental protection tc take part in the assessment 
of the environmental protection plan of Jinan. Through on-the-spot visits, 
the various experts have, from different angles, put forth propositions 
regarding the urban character of Jinan City, the direction of attack in 
environmental protection work, the relationship between economic development 
and environmental protection, the way to broaden sources of income and 
reduce expenditure, the recovery of the spring city, the comprehensive 
treatment of air pollution, the comprehensive treatment of urban sewage, and 
the improvement of the landscape of the spring city. 


Shandong Province and Jinan City have attached great importance to these 
propositions, and instructed the concerned departments to research and 
implement the plans for revision and supplementation. 


All these have shown that, in uniting with the broad masses of scientif ix 
and technological personnel, the society has become a treasury of skilled 
personnel and knowledge across sectors, and is able to play the role of 
brain trust for the state in the latter's decision-making. 


3) A strategic task of the society is to popularize and raise the knowledge 
of the environmental sciences and the scientific and technological standards 
of the whole uation. 


Environmental science is a new and highly comprehensive science. 

Environmental protection is also a new work in our country. To transform 

the environment and develop the economy, mankind must understand the structure 
and function of its earth environg@ent and its law of evolution, and understand 


185 





* h i. a . . . 9 . . ’ . 
te CluvV iit Os al J i . cece t ‘ tect the Stura.a Fesources « ; ++. ij 


. . : 
Duman deings anc sVing tni . rFresentiv, envirommenta: po.i.uri ang Camace 


im Our cCoUuUnCrTITY nave Dee nec dec. in ce@rtalki sreas, thev nave nt inuedc 
| ° . ° > —_— ; > ~ ™ , 
to devel Dp. 4A Das. rea ls ne iaCKk OO: GB WLlL@c rs i! the €! if ment az 
~ ; ry ’ - a, . an . ™ av a . = 5 , = - 
St Cin cs is 7 ee —* PAs se ae) 4 -¢ad ere 244 > <3 \ 62.88" i iP eG a2 = ‘tease 


These peop.ie c Cc uneerstanc (nat economi ang socia. céeveiopment must 


. os? , -_* . -_~ . . ; 

accord with the « LOZICAL iaws : iture, inc cc Ot uncerstanc the structur©rse 
4 + . . . ° . om ’ ; Z } : : 

and functio tr the irth envit ent. im ex mic and social activities, 


’ nie " . _ ; ~ e ial _ nad io + by 
they cate omiv at st the immeciate anc partlidadsa interests, 2nmc ignore tthe 


longstanding latent im c society. It this situation do« t change, 

it will be difticult promote the ase of environmental protection. Aites 
‘- . a, ™ . ™ . . » e A ; re on . ’ : 

the Av" i : ; lif. ve. O~ ive tfecatrTcec « Vif a ta Be egucati : 

the popularizati L ¢ irommental knowledge as important tasks, and have 

adopted ma i" I ra j : : eu Launching CtHnis WOrck. 

a) we have irriec ul wicespreac propaga ; m the a£now.ecze L ite 

env i ronmmentai cic > | Lev. 4 Sc Inc Joi, We have Lau me [Ww 

large-scale « ironment propaganda sonths, during which we organized a 

mobilized iarws« in et e. from the scientitic, iterary anc r 

and news it ‘ “ propa e the basi ; Jiedge the « if =< 

sciences, thy its of ronmental poliuti is we is me is in proper 

pollution tr ment. We ve aroused the attent i f le i 

various lev« wat ' work ite : =ert protect i ind f , 

understanding the br BAS s¢ in envir mental proteé ion. 

Q@ct i’ritie« Mur i & Paga } ., .eac) ; ares mary fiate 

personaliy took a ter in the work ironment protect 

nhandied tlh ‘ Vit Te ta is je ich eccec ft ‘ } ec urease vs ; 

sdditi > ie , " : ‘ ‘iw ' ré im iinet : "= _ ‘. > 7) : 4 ' 

is e#rvir me ‘ . : ‘ ia ‘ ing « . iw 

Db) ae ‘ ; ‘ ft 7 + 

in (rder -* ° . ¢ , le ‘ ‘ » ‘ 

tne tnins 2 DT ‘ r mn . j 

ies i , ‘ et ~e . pnchi urse « ronm 

educat i it 3  « : _- i : w . ; 

r i | ‘ ‘ . ive et ij [ ‘ 

. Ty if : > : : ™e : ‘ . 


> ° ~ 
me ta ‘uh ; : : : 
. » > 
cA ; ° ' 


a - ’ : 
’ , - 
: 7s . 
eg Ui pre : ‘ 
on ‘ : ‘ : 
| su : 








d) An important content in the all-people environmental education is to 
launch professional training among in-service cadres. For many cadres and 
technological personnel, environmental protection is 3 new work. Here, we 
are not oniy ftaced with the problem of the ageing of knowledge, but with the 
problem of gaps in knowledge and the necessity to make up for this knowledge. 
In the last few years, with the support of the administrative departme'its, 

we have held training classes and research classes for in-service cadres in 
environmental protection (including leading cadres and technological personnel 
in environmental protection of the provinces, municipalities and enterprises), 
and have raised to varying degrees the scientific and technological level 

and professional standards of these in-service cadres and teachers. 


The above experiences have shown that a4 strategic task for the society in 
developing mental resources is to adopt a variety of forms and channels to 
propagate and popularize the knowledge in the environmental sciences 1nd 
launch environmental education in a widespread manner. 


9335 
CSO: 4008, 209 





-« . o 
7 @ ” ~~ » . . ‘ 
_ . 7 + . . J ; ; > 
oud a ™™ - -« - “ a ” ' - 
. ya} - »- - o f . ' x *, ; o ys > 
> 7 all he wm) ons o = 
— > ‘ ' - « o 
" % in - ~~ J vom Y cy 
o m © . we x @ ~ & & 
‘ ‘ ? ~ a ; ~* ‘ 
’ > : > ‘ : ’ . . » : _ 
» 
, . J - ' -< : a -— ~ io 4 
° ‘ y i - ‘_w fe - —_ 
if S| ; ry | . “ > ’ be . ° 
‘ ’ " ? 4 - » od J - ~” - 7 
4 . 4 ° > f : t - - - 
7 - ’ - 7 o — + - : 
~~ . ~ FW ‘ 2 . > o J 
oe. ' ~ ’ > ° - a _ - - » ’ 
‘ - & ’ 7 = . 0 . . 
' , ’ /- % 7 * as - * . ' ° > 
> 
s) ” . 5 ; ‘ - | é ‘ 
bel ’ y ° ' x »- . . . * . - ' 
. 4 ‘ ‘ i" A = ‘ ~ « a . . ‘ 
“ 7 - - - 
’ . : 
a) . 4 < 7 : . "4 ., q « . - 
- _ ”) . : - . . t . 


4 _ * e - 
bes ont ’ q \. ‘ s a = : om 4 . 
4) f, ’ ’ ': ~ " - ° ‘- e - 
A = = “ " ‘oan b 
’ 
o”. . : bh. 4 a om >. ~~ ” ‘ > + 
a “4 al : . ° < - “J o > . ° > . Bs - > 
a . 7 . } ° be ; : y ‘ ‘ " : ‘ 
a) o. x , ef ‘ o o t - " ‘ — ‘ . ' 
«a - . } ‘ ba wu VY Cc ; : ' . . 
& > : ‘ * + " j 
94 : ' ‘ be ‘ ‘ » @ « : " hs : 
he  & ' - - “Te s s « . * ' 
m4 “ _ . } 5£awaeaw aa # : 
od tel ; r’ es - " . : . ‘ - 
-¢ . . rf" ' ' . \ ‘ ° : a - 
; ry ~~ : ws, . * : 
J wi ~ ™= . . he _ _ ” _ m ’ " 
; . ; : } i’ s ’ ‘ > ” ° 7 > ~ 
™, ra r . ‘ - a" , ; ~ «= ; . > , 
e- bal £ ’ " —s . “ “ 4 ~ P e 
cael a ‘ ’ » & *-* ; y» 7, & 
i» ; ’ ’ v : . . s : 
o” ‘» ul a” : > > « . | a | . 
- Y” cy 77 os 7? . - _ < . - 
; , ”) . . e. / . : ; . ° 
s , ’ Z > ‘ “ ‘ : ‘ - . 
* oe” . > ta ° : : 
“ <4 } 0 «A m+ ' 
, . . . + a = : 
’ ; ’ ” ~ "9 “ + * a _ he ° 
- ; > ae) ~~ a i “a : 
: . : 
‘ , ._ a wo : : ; as - 
: " : - ‘ ‘ 
a * : .- or - e _ 
.- ° ’ ’ - 2 _ be 
- . " ” - 
° ‘ , ‘ y ‘ ' " 
> | . : : . 
7 ° » 
2 ; ‘ : ’ e | ° 
: : ° ° > : 
. . ‘ 7 ; ' - ; “ 
'< : + f ” - 
: : : > : | . 
’ . . ' : ’ - : 
: : ». : ~ ~ : ’ 








xidants in our air quality standards. 





I. The Measured Situation of Ozone Density in the 
Air over Certain Areas of China 
A. In 1980, we carried out an on-the-spot monitoring of ozone density in 


the air in Lanzhou, Shanghai and Beijing. In the summer of 1981, we again 
carried out on-the-spot monitoring at several representative areas (scenic 
areas, urban areas, industrial areas and so forth). These areas were as 

Ollows: The urban areas of several large and medium-sized cities such as 


f 


Beijing, Shanghai, Shenyang 


Fushun, Qingdao, and Lanzhou; the seaside 


b 
resort of Qingdao City and the Laoshan scenic area; and the Yanshan Petro- 
} 


chemical Area in Beijing an 


T 


the Jinshan Petrochemical Area in Shanghai. 


he apparatuses used were the 560 portable ozone analyzer (ethylene 
chemiluminescence method) produced by the AID Company of the United States 
and the PW9700 ozone monitor (the Luo Dan Ming [5012 0030 2494] B 
chemiluminescence method) produced by Phillips of Holland. These apparatuses 
made use of the method of boric potassium iodide for standardization. 


The results of the monitoring were seen in Table 1 and Diagrams | to 4. Table 
1 shows the results of actual monitoring of ozone industry (trequency distrib- 
ution statistics expressed in terms of average value per hour) 


localities. 


in various 


Diagram 1 shows the frequency distribution based on the summary 


of data in Table 1. Diagrams 2, 3 and 4 separately present the curves 
showing the daily changes of typical ozone density in fine and foul weather 
of the sanitary control areas and the urban areas. 


B. 


From 21 July to 3 September 1979, the Gansu Provincial Environmental 


Protection Institute carried out a 28-day monitoring! of the density of 
photochemical oxidants in the air in Xigu Area (a petrochemical area) in 


Lanzhou City. 


The chemical method adopted involved alkaline potassium iodide. 


During this period, there were 10 days with the largest average value per 


hour 


that was less than 0.04 ppm and 5 days with the value from 0.04 to 


0.06 ppm. There were 4 days with values from 0.06 to 0.08 ppm and 4 days 
with values from 0.08 to 0.10 ppm. There were 5 days with a value over 0.10 
ppm, with the largest average value per hour being 0.122 ppm. 


The Enviicnmental Protection 


Institute of the Lanzhou Chemical Industrial 


Company adopted the method of using neutral or buffered potassium iodide. 


The results of the monitoring2 showed: 


In 1978, the average value per hour 


of photochemical oxidants greater than 0.08 ppm occurred 26 times over 13 





l 
2 


2 
C 





- Gansu Environmental Protection Institute, Fnvironmental Sciences, | (5), 





4 (1980). 


. Environmentai Protection Institute of the Lanzhou Chemical 
ompany, Lanzhou science and Technology, 4, 14 (1980). 
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A. Damage tc Human Health 


7 


; na ; ~+ harm mn he leh Frac f° _ ] - - - +. 

The primary and direct harm to human health takes place in the respiratory 
- CA : ° 4 ~~i}«4 c. . = ex 7 A 1 Snare 7 

system. oomet imes, 1tC Wlii aisSO indire: Ciy ie@aG TO sucNn general 


: symptoms 

as headaches and depression. The olfactory threshold value of ozone is 

0.008 to 0.20 ppm for the most sensitive individuals, and the threshold 

value for eye irritation is 0.1 ppm. 

On 24 August and 6 September, in the days when Lanzhou was affected by 
photochemical smog pollution, an investigation? was conducted on 2,561 people 
of 16 units in respect to conscious symptoms. The results indicated that: 
76.5 percent of the people suffered from eye irritaticns (primarily dryness, 
tearing and photophobia); 49 percent felt dizzy; 37 percent experienced 
headaches; 35 percent developed coughing, depression and difficulty in 
breathing; 25.4 percent experienced nausea; 22.5 percent experienced dried 
and sore throat; and 18.6 percent experienced nasal congestion and drainage. 
In 1979, based on long-term study results, the specia! topic group of the 
WHO on environmental health standards held that an hourly density of 
0.05-0.01 ppm (determined by chemiluminescence) can be the guiding criterion 
for protecting public health.4 


ILI. Standard Method of Analysis 


Presently, our country has few chemiluminescent monitoring apparatuses 
which are expensive. n the near future, we can only use the chemical! 
method involving potassium iodide as our standard mechod of analysis. This 
means that the standard value is the gross amount of the photochemical 
oxidants. 


S | 
As reported in literature?» 7+8, there are three methods that adopt potassium 
iodide: The method involving neutral potassium iodide (NBKI), the method 





3. Gansu Provincial Environmental Protection Bureau, 1980 trial version of 

the report on the environmental quality of the urban areas in Lanzhou City, 

Gansu Province, 1981. 

4. WHO, Photochemical Oxidants (Environmental Health Criterion No 1), 1979, 
translated version by the Foreign Affairs Office of the State Environmental 

Commission, 1982. 

5. U.S. EPA, EPA-600/8-78-004, 1978. 

6. Flamm, D.L., Environ Sci Technol! 11 (10), 978-83, (1977). 

7. Tokiwa, Y., EPA-650/4-75-016 (1975). 


8. U.S. EPA, Air Quality Criteria for Ozone and Other Photochemical 
Oxidants, 116 (1978). 
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involving alkaline potassium iodide (AKI), and the method involvin, 
potassium iodide (BKI). Compared to the ultraviolent absorption method, 
determined results of the three methods are as follows: The determin 
results using the NBKI method is !0 to 20 percent higher. The AKI method 
is 54 percent lower than the NBKI method. The determined results of th 
BKI method is basically the same as the UV method (with 2 percent margin o! 


precision) .9 


We have made use of the three chemical methods to carry out research on the 
experimental conditions in the standardization of the chemiluminescent 
apparatuses. ? The results of the experiment shows that: The AKI method 
has poor responsibility and low sensitivity. The NBKI method has demandi 
experimental conditions with high variability. Under non-automatic condit 
it is not easy to obtain stable data. The BKI method does not have tly 
above-mentioned shortcomings and has good stability and repeatability. The 
method is simple, and is quite suitable to be used as a monitoring method 
under non-automatic continuous conditions.!9 


IV. The Present Situation of the Standards 
of Photochemical Oxidants 


D. The standards of photochemical oxidants in China. 


Air quality standards should take the environmental standards as the basis 
and should be formulated in respect to the social, political, technological! 
and economic aspects and in an economically rational manner. However, at 
present, we still have not had sufficient relevant materials which are 
suitable for our country's situation. Thus, for the time being, we ca 
only formulate standards based on the existing materials at home, and by 
using materials from broad as reference in an appropriate manner. Accord 
to the materials and data from various aspects that are put forth in this 
article, and according to the principle of classification for our country 
standards, the Environmental Protection Leading Group of the State Counci! 
has, on 6 April 1982, formally issued the air quality standards for our 
country. 


In the regions at various levels, the average value per hour of photo- 
chemical oxidants (using the chemical method involving the buffering of 
potassium iodide by boric acid) must not exceed the following correspondine 
criteria for more than once a month: 


Primary criterion: .06 ppm, which is 
] 


0 
0.120 mg/cubic meter 


Secondary criterion: 0.080 ppm, which is 
0.160 mg/cubic meter 


Tertiary criterion: 0.100 ppm, which is 
0.200 mg/ cubic meter. 





1OQR 


9. Chen Danhua, et al, China Environmental Sciences, 3 (5), 50-55 | 


10. Qi Liwen (7871 4539 2429), et al, Environmental Sciences News, 5, 42 
(1983). 19 
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Diagram | Diagram Showing the Frequency Distribution 
of the Measured Results of Ozone Density 


in the Air 
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A. Monitored results of the urban area; sum of data: 
1,600 individual cases. 

B. Monitored results of the petrochemical area; sum 
of data: 200 cases. 

C. Monitored results of the scenic area; sum of 
data: 85 cases. 


Diagram 2 Ozone Density in the Air Outside the Beijing 
University Technology and Physics Building 


in Zhongguancun in Beijing Municipality 


0. 100 
\ 


Time: 19 June 198! 

Weather: Sunny with intermittent cioudiness, wind 
changing from south to north. Force 2 and 
3 wind changing to force 1 and 2 wind. 
Highest temperature 28 C, lowest temperature 


20 Cc. 











Diagram 3 Ozone Density in the Air Outside the Beijing 
University Technology and Physics Building 
in Zhongguancun in Beijing Municipality 
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Time: 6 August 1981 

Weather: Cloudy with rain, force 2 and 3 wind from 
the south changing to force | and 2 wind. 
Highest temperature 26 C, lowest temperature 


19 Cc. 


Diagram 4 Ozone Density in the Air at the Beijiushui 
Sanatorium at Laoshan in Qingdao City 
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Time: 4 July 1981 
Weather: Clear with intermittent cloudiness, force 
2 and 3 wind. Rain at night. 
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ENVIRONMENTAL QUALITY 


ENVIRONMENTAL IMPACT OF KAIDU HE WATER CONSERVANCY PROJECTS 


Beijing ZHONGGUO HUANJING KEXUE [ENVIRONMENTAL SCIENCES IN CHINA] in Chinese 
No l, 21 Feb 84 pp 64-67 


[Article by Wang Shiying [3769 0013 5391] of the Xinjiang Uvgur Autonomous 
Region Environmental Protection Bureau: "The Environmental Impact of the 
Water Conservancy Projects of the Kaidu He Basin"!,2} 


[Text] The Kaidu He is the river in the southern slope of the Tian Shan that 
has the most abundant supply of water. It originates in the Saaerming Shan 
and empties into the Bositeng Hu (referred to as the Bo Hu below) in the 
Yanqi Basin. The entire length of the river is 661 km, with an annual 
average runoff of 3,362,000,000 cubic meters. The water flowing out of the 
Bo Hu is known as the Kongque He. In temns of water resource, the Kaidu He 
and the Kongque He make up the upper and lower reaches of the same river, 
while the Bo Hu plays the role of the connecting link between the two. Thus, 
the rational development and utilization of the water resources of the Kaidu 
He are of paramount importance to the development of agriculture, forestry, 
animal husbandry, sideline occupation, fishery and industry, as well as the 
ecological environment and ecological balance of the Yanqi Basin and the 


Kuerle and Weili prefectures. We have carried out special-topic investigations 


on the water conservancy projects of the Kaidu He Basin as well as the impact 
of these projects on the ecological environment. The following is a 
summary of cur findings for discussion. 


I. Survey of the Water Conservancy Projects of 
the Kaidu He Basin 


Since liberation, we have vigorously developed and utilized the water 
resources of the Kaidu He and have built some water conservancy and 
irrigation projects. On both banks of the lower reach of the Kaidu He 
alone, we have built 17 permanent main diversion canals and 20 trunk 
diversion canals, with a total length of over 320 km, a conveyance and 
diversion capacity of 172.5 cubic meters/second, and an annual diversion 
capacity of 1,872,000,000 cubic meters. The main canals control nearly 2 
million mu of land and irrigate 1.07 million mu of farmland inside the 
Yangi Basin. The construction of these water conservancy projects has played 
a major role in promoting the development of agricultural production in 
the basin. 
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However, for a long period of time, due to the lack of an ecological view- 
point and a viewpoint of unified planning with due consideration for all 
concerned as well as an overall comprehensive balance, we paid attention only 
to the use of water in grain production and neglected the protection and 
utilization of the Bo Hu and its precious natural resources. In our policy 
concerning water conservancy, we “emphasized construction and slighted 
management," “emphasized irrigation and slighted drainage," and “emphasized 
projects and slighted complementary facilities." As a result, the 
superiority of the abundant water resources of che basin was reduced to an 
inferiority. 


II. Inappropriate Water Conservancy Projects of the 
Kaidu He Basin and their Impact on the Ecological 
Environment 


Some inappropriate water conservancy projects of the Kaidu He Basin have 
brought about sreious water conservancy and environmental problems. 


A. The groundwater level rose on a general scale, and secondary salinization 
of the soil and growth of marsh became serious. 


The repairs and construction of large number of drainage and conveyance 
projects have changed the former hydrological regional conditions and greatly 
raised the groundwater level of the two sides of the main canals. In the case 
of the Jiefang No 1 Canal, for example, we originally planned to drain 7 
cubic meters/second of water. Due to the expansion of the acreage of farn- 
land of the Kongque He Irrigation Zone and the demand of the use of water to 
generate the Tiemenguan Power Station, we increased the drainage volume 

year after year to 40 cubic meters/second. We changed the water conveyance 
time from a seasonal one to an all-year-round schedule. The annual drainage 
volume totaled 515 million cubic meters. Because of serious leakage of the 
canals, the groundwater level along the two sides of the canals were greatly 
raised (see Table 1). Generally, the groundwater level along the two sides 
of the canals within the ll-meter perimeter was 0.26 meters, while that 
within the 200-meter perimeter was generally under 0.80 meters. 


The soil was highly saline and secondary salinization occurred throughout. 
In particular, in the lower section of the Jiefang No 1 Canal, the level of 
the canal was almost or even higher than the parallel contour of the land 
surface. This blocked the flow of surface water and groundwater to the low- 
lying lake region, and formed a ponded region where water failed to be 
drained. Large-area secondary salinization occurred in the soil. The Chengzi 
Commune 40 li away from Yanqi County was seriously affected by the Jiefang 
No 1 Canal. Prior to 1976, 1,600 mu of farmland was abandoned due to 
secondary salinization in the soil and growth of swamp. In 1980, 6,400 mu 
was affected. Due to the harm brought about by salinization and the growth 
of swamp, the per-mu output was only around 100 jin. Many houses collapsed. 
The farm of the 27th Regiment, affected by the Jiefang No 1 Canal, also 
abandoned 1,700 mu of farmland, thereby reducing output by 50 percent. 
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Table 1 Impact of the Jietang No 1 Canal on the 
Groundwater Table of the Surrounding Area 




















Distance from the Canal (m)/; II 47 95 145 195 
Groundwater table (m) 0:2 0:46 0:64 0:66 0:79 





In constructing the Kaidu He Drainage and Irrigation Project, due to the 

lack of unified planning with due consideration for all concerned and unified 
planning and management, we drained water randomly and imposed no restrictions 
on the use of water. Chaos resulted in the Kaidu He Irrigation Zone, with 

a crisscross network of canals and sluice gatese In particular, during the 
period of water shortage in the spring, the various units all strove to be 
the tirst to build temporary dams on the Kaidu He for the drainage of water. 
This resulted in the bank-up of river bed deposits and in the formation of 
washlands which lowered the flood discharge capability of the river bed. For 
instance, in 1969, the water level of the Yanqi Bridge after the 630 cubic 
meters/second flow reached the water level after the 854 cubic meters/second 
flow in 1958. The groundwater level was also raised through utilizing old 
canals, which were tortuous, for drainage, and through juxtaposing several 
canals, which increased the water loss in conveyance. 


Most of the irrigation canals were simple and crude, without leakage-prevention 
facilities. Losses sustained from leakage were serious. At present, the 
output coefficient of the canals in the basin is generally around 75.5 to 84.5 
percent. The output coefficient of the lateral canals and field ditches was 
less than 40 percent. 


The large volume of construction of drainage and conveyance projects has 
increased the drainage capacity of the Kaidu He in the basin from 200 million 
to 300 million cubic meters in 1949 to 1,872,000,000 cubic meters in 1980. 
The average irrigation quota of the basin was as high as 1,432 cubic meters/ 
second. A large quantity of water was drained without control. Excessive 
irrigation and canal leakage have, through seepage from surface layer to 

deep layer, supplemented the groundwater. The seepage volume from river 

and canal every year was 1.5 billion cubic meters, constituting 80 percent 

of the groundwater resources of the basin. In addition, the irrigation 

zone has small particle soil and a multilayer geological structure of 
sandwich clay laver, with extremely poor permeability. Thus, the groundwater 
level of the irrigation zone was drastically raised. For instance, in a soil 
survey of Yanqi County in 1959, the buried groundwater level of the 190,000 
mu of farmland throughout the country was 2 to 3 meters deep. Ina 1981 
survey, the acreage of buried groundwater level at 1 meter to 1 to 2 meters 
deep totaled 763,000 mu, constituting 89.9 percent of the total acreage of 
farmland and wasteland. Af present, over 50 percent of the farmland throughout 
the country is suffering from salinization to varying degrees, with a 
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confinement, water-salt intercommunicability, high evaporation,and so 
forth. Nevertheless, inappropriate water conservancy projects and excessive 
drainage are important reasons tor speeding up secondary salinization of 


the soii. 
5. The serious deterioriati n of the YStem if the Bo Hu. 


Bo Hu is our largest inland clear water lake. It is made up of two portions, 
the large lake region and the samll lake regi« Its total area is 1,067 
square km. The large lake region in the east stretches far into the 
distance. While the water level he ight is at 1,048 meters, the water area 

is 990 sqaure km, the volume is 8 billion cubic meters, and the annual 
evaporation is | billion cubic meters. The small lake region in the west 

is made up of over 10 small lakes and reed marshes. Over an extended 

process of development, the Bo Hu became a unique ecosystem of clear water 
lake and swamp. The lake produces over 20 types ot fish for economic use. 
The annual fish output totals 2,000 tons. Living things used as feed are 
also very abundant. It has been determined that the lake has 54 phytoplanktons, 
39 zooplanktons and nearly 20 aquatic tracheophyta. In particular, the water 
surface of the two banks of the large lake and the smal! lakes is covered 
with water lilies, (xing cai [5429 5475]) and (yan zi cat [4190 1311 5475]). 
The banks of the lakes are covered with green reed walls where all kinds of 
water fowls dwell. The environment is pretty and spectacular, and is a 


> 


unique natural landscape rarely found i in inland dry region. 


Bo Hu not only supplies an abundance of biological resources, but also plays 
a definite role in regulating the climate and preserving a fine ecological 
environment. However, in the last few decades, people have not fully 
recognized the ecological efficacy of the Bo Hu. Instead, we have treated 
it as an immense basin of evaporation. We have held that it is an extremely 
great "loss" to have 1.4 billion cubic meters of water evaporating into the 
air. Thus, we have all along spent time on figuring out how to reduce the 
volume of evaporation. For this purpose, we have carried out a series of 
water conservancy projects including recoursing the Kaidu He, so that the 
river water would bypass the Bo Hu and flow directiy into the Kongque He. 

In 1958, the Baolang Sumu diversion sluice gate was built on the eastern 
tributary of the Kaidu He. This controlled the volume of water that was 
drained into the large lake from the eastern tributary, so that more water 
would flow directly into the Kongque He from the western tributary through 
the small lake region. After the gate was built, we reduced the drainage 

of water into the large lake by 400 to 600 million cubic meters every year. 








Since 1965, the Jiefang No 1 Canal has been expanded on three successive 
occasions. This irrigation and drainage canal has been changed into a large 
main canal that conveys water directly to the Kongque He. Since 1975, the 
Jiefang No 1 Canal has carried an average of 428 million cubic meters of 
water annually to the Kongque He. In 1964, we built the Huangshuigou flood 
diversion gate, which diverted the flood water into the Kaidu He, and cut 
off the clear water which was draining into the lake from the northwestern 
portion of the large lake. 


The above water conservancy projects have disrupted and undermined the re- 
cycling of the water of the Bo Hu. In addition, the excessive drainage of 
water and drainage of alkaline in the Yangi Basin has continued to worsen 
the ecosystem of the Bo Hu. 


1) The lowering of the water level and the shrinking of the lake surface. 


Since liberation, the irrigation and drainage of the Kaidu He and the 
conveyance of water by the Jiefang No 1 Canal have reduced the volume of 
water draining into the lake by 30 billion cubic meters. The annual volume 
of water draining into the large lake has been reduced from 2.3 billion 
cubic meters in the 1950's to 600 to 800 million cubic meters at present. 


Evaporation, however, has remained the same. More water has been drained 
out than in. As a result, the water level has dropped and the area has 
shrunk. The water level has dropped from 1,048.75 meters in 1959 to 
1,046:7 meters in 1980, and the area has been reduced by 100,000 mu. 


2) The increasing salinity of the lake water. 


The reduction of the flow of clear water into the lake and the continuous 
increase of the highly mineralized water that is drained into the Bo Hu from 
the farmland have upset the former water-salt equilibrium of the Bo Hu. The 
circulation of the lake water has been changed from the former circulating 
state which involved primarily conveying water to the Kongque He to the 
stagnant state that involves primarily evaporation. The salt movement has 
also changed from being carried away by water to being left behind while the 
water drains off. As a result, the concentration and eccumulation of salt 
has resulted ir the increasing salinity of the Bo Hu. 


According to a 1958 investigation by the Xinjiang Comprehensive Investigation 
Team, the average degree of mineralization of the water of the Bo Hu was 
0.37-0.38 gl. The chemical type of the water is magnesium bicarbonate and 
calcium bicarbonate. The water quality is fresh. In 1975, the Xinjiang 
Wasteland Investigation Team collected 80 water samples from the Bo Hu for 
analysis. The average degree of mineralization has reached 1.4 to 1.5 gl, 
3.8 times higher than 1958, with an average annual increase of 0.06 gl. 

The chemical type of the water has changed to sulfate, and is a mildly salty 
lake. In 1981, the Kaidu He Basin Comprehensive Investigation Team of the 
autonomous region collected nearly 100 water samples for analysis. The 
average degree of mineralization of the lake water rose once more to 1.8 gl. 
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81, the average annual incr e was 0.67 gl. The degree of 
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the famous reed producing regions in China. The reduction 


urface and the salinizatio f the water quality, as well as 
ethod of utilizing reed have undermined the reed resources. 
ré as been reduced, which naturally leads to the decline of 
it community anc a recucti in output. 
the materials from a 1959 aerial survey, the area of reed 


ed 837,600 mu. The remote sensing survey of 1981 showed that 
recu marsnes mav ¢t Taiedg 743,800 MU. 93,800 mu less than 1959. 
- ing se ma-calegZoryvy reed distr icts ol the Bo Hu in 1959 have 


ed into fourth-category reed district or pastoral area by 1981. An 
estigati in 1965 showed that the gross output of reed was over 400,000 
© gl output in 1981 was only 316,000 tons. Great changes have 
p 1 the area of the various types of reed. Compared to 1965, in 
1, the area of first-category reed was reduced by 57 percent; the second- 


‘ ry reed by 79 percent; and the third- category reed by 11 percent. In 
ition, the area of burnt slash and salinization totaled 65,000 au. The 


ight of the reed was als treatly lowered. According to 

e materials in 1965, the height of the large reed was 5 to 6 

; » highest being 6 to 7 meters, with a diameter of 1 to 1.5 ca. 

ad a diameter of ; . In a 1981 investigation, the height 
large reed was only 4 5 meters, with a diameter of 0.9 to 1.1 ca. 

US. ee the seriousness of the decline of the reed vegetation. 
e reduction of the components of the aquatic biosystem of the Bo Hu. 
] leterioration of the ecological environment of the Bo Hu has affected the 
perous biological community along the shores and sub-shores of the small 

ire ikes. The reduction of water plants has, to a definite extent, 


ed the grounds for spawning and feeding of the fishes. At the same 
brought about the decline of the baits which rely on water plants 


, grow and prosper. As 4 result, the lack of bait has also affected 
duction capacity of the Bo Hu. 
e risé the degree of mineralization of the water quality has caused the 


which was abundant in the sixties, to become almost extinct: For 
e, formerly, there were large numbers of (er luo bo luo [5101 $700 


22821). (quan luc [5806 5828]), and (chui shi luo [2785 1395 5828]), 
tributed throughout the lake. Now, only some can occasionally be found 
the rege river mouth of the Kaidu He where it empties into the lake. 
e quantit ‘f some acquatic insects and their larvae (such as the midge 
the ( in nu chong [0103 116 ‘722}) has also decreased by a wide 
! : ecue tly, there is in extreme poverty ol benthon, and the 
lake has become “deserted.” Furthermore, the stenohaline and 
gater tiste have decreased or become extinct. In the 1950's and 
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enhancing the freshness of the Bo Hu water. 


E. Utilize the pumping station west of the Bo Hu as soon as possible and 
enhance the recycling of the water of the Bo Hu. For this reason, we must 
emphasize the completion of the construction involving the tail-end projects 


of the west pumping station. 
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Ou Yun Ge Li [2962 0061 2706 7787], and Liu Zhongyi [0491 6850 5930}. 
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ENVIRONMENTAL QUALITY 


ENVIRONMENTAL ENGINEERING PROBLEMS OF SHAANXI'S HANZHONG BASIN 


Beijing ZHONGGUO HUANJING KEXUE [ENVIRONMENTAL SCIENCES IN CHINA] in Chinese 
No 1, 21 Feb 84 pp 46-51 


[Article by Hu Guangtao [5170 1639 7290] of the Xi'an Geological Institute: 
"Geological Problems Involving Environmental Engineering in the Hanzhong 
Basin" ] 


[Text] Historically, the upper reaches of the Han Jiang has enjoyed green 
mountains and blue waters, lovely scenery, fertile soil and a favorable 
climate. [It may be rated as a land of charm and beauty where industry and 
agriculture are developed. However, in recent years, for a variety of 
reasons, the "natural process of river bed development" in this region has 
been undermined. This has markedly intensified the flood diasters of the 
Hanzhong Plains. During the 1950's and the 1970's, as well as over the last 
2 years, the author of this article has participated in the production and 
teaching involving engineering construction and engineering geology and 

in the investigation of the flood disasters of this region. From the con- 
struction and geological standpoint, he is attempting for the first time to 
explore theoretically the natural factors, the characteristics of the 
problems, the causes of the formation and the harmful impact of environmental 
engineering geology. The purpose is to bring our attention to environmental 
protection in engineering geology, so that we can adopt relevant measures of 
prevention and treatment. 





I. The Natural Environment of the Hanzhong Basin 
(Conditions for the Problems) 


The Han Jiang originates in the Bozhong Mountains of Ningqiang. Its northern 
broder is the Qin Ling and its southern border is Mi Cang Shan. It joins 

the larger tributaries of the Yudai He, the Jushui He, the Yangjia He, the 
Bao He, the Lengshui He, the Wenchuan He and the Xushui He. It leaves the 
gorge at Mian County, travels east through Hanzhong, Nanzheng, Chenggu and 
other counties, and enters a small canyon at Yang County. The 120 km of 

flat region is the well-known Hanzhong Basin (see diagram 1). 


The Hanzong Basin is surrounded by mountains. There are new and old igneous 
rocks, sedimentary rocks and metamorphic rocks, the primary distribution being 
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Geological Sketch Map of the Upper 
Reach of the Han Jiang 





















































de oe 


‘| 
*) 


J 8 


=! EE 








Cenozoic era, Quaternary Period 


Paleozoic era 
Proterozoic era 


Archaean group 
Granite 


Granite, Indo-China Era 
Proterozoic granite 
Basic rock 
Stratigraphic boundary 
The Great Fault 

River 


County, city 


205 








the latter kind. Of these, there are mainly schists, phyllites, argillaceous 
rocks and marlites, which are easily weathered and low in intensity. In the 
basin are distributed the diluvial and alluvial layers of the Quaternary 
Period. It is an east-west block basin, with folded strata running north 
and south. The basin has an abundant supply of phreatic water and confined 
water. Furthermore, toward the center of the basin, the high water quality 
is enhanced and the water table becomes gradually shallower. Under such 
geological and geomorphologic factors, as well as the weathering, peeling, 
breaking up, landsliding, surface erosion, and mud-rock flow, the surrounding 
mountainous district develop more extensively with relatively widespread 
distribution. There is also karst formation. 


Compared to the surrounding mountainous districts, the Hanzhong Basin is a 
depressed region. Since the Quaternary Period, a layer of 200 to 1,000 
meters of sedimentary layer has been deposited. However, compared to the 
lower reach of the Han Jiang, this is an elevated zone. Since the neogenic 
period, it has basically undergone washing and erosion by the Han Jiang. 
Part of the deposits in the river bed has been carried down to the lower 
reach. Thus, the Hanzhong Basin has been undergoing the “natural process 
of river bed development" in such a natural environment. However, studies 
have shown that this “natural process" has in recent years been undermined 
by artificial activities, and has become an unhealthy environmental problem 
in engineering geology that affects normal production and safety. 


Il. The Increasing Abnormality of the Artificial 
Activities in the Natural Environmental Changes of the 
Hanzhong Basin (Reasons for the Problem) 


According to the analysis and preliminary research on existing materials, 
the artificial activities in the Hanzhong Basin has become increasingly 
abnormal in recent years, thus bringing about abnormality in the changes 

in the natural environment. This has led to the undermining of the "natural 
process of river bed development" in the neogenic geological history of the 
basin. 


A. The rate of forest covering has been lowered. 


Over an extended period of history, in the upper reaches of the Han Jiang, 
forests were destroyed through the reclamation of land. From the Zhou, Qin, 
Han, Ming and Qing dynasties till the time of Nationalist China, large «reas 
of forests were destroyed. Since the nation's founding, this activity has 
not been checked. Statistics of the Hanzhong Region showed that the rate 
of forest covering in the early days of the nation's founding was above 40 
percent. However, materials on forestry check in 1977 show that the rate of 
forest covering for the entire region has dropped to 35 percent. In 
particular, the opening up of wasteland on the two sides of roads and streams 
has been serious. This has intensified the washing of the run-offs and has 
expanded the primary source from which the deposits on the plains come. 
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B. The slopes have been further undermined: 


The lowering of the rate of forest covering has weakened the protection of 
the slopes, thereby instensifying the landsliding and mud-rock flow in the 
mountainous districts as well as the two sides of the roads on the plains. 
Investigations of Ningqiang, Lueyang, Liuba, Chenggu, Yangxian and Nanzheng 
showed that large-scale landslides and mud-rock flows occurred at 19,411 
places in the fall of 1981, 2,689 of which were serious. The location of 
development, the scale and extent of seriousness differed widely between the 
forest regions and unfcrested regions, and between the regions where there 
were many trees and regions where there were few trees. The rate of forest 
covering at Liuba was 58.8 percent. There, landslides and mud-rock flows 
occurred in 3,979 places. The rate of forest covering at Ningqiang was 

26.1 percent. There, landslides and mud-rock flows occurred at 7, 288 places. 
The latter was twice that of the former. The Tiesuo District in Ninggiang 
was situated precisely at the intersection of the fault. The rate of forest 
covering there was higher (at 36.7 percent). Landslides were less frequent, 
and took place only at 393 places. The rate of forest covering at the Beiba 
mountainous district in Nanzheng was as high as 62 percent. There, land- 
slides occurred minimally. 


C. Soil erosion has been intensified. 


Statistics of the Shaanxi Water Conservancy Bureau from 1949 to 1979 show 
that the area of eroded soil was 49.9 percent of the total area of the 
entire region. The annual average load is 21.42 million tons. The erosion 
module is 791 tons/square kilometer, calculating from the total area of the 
entire region, and 1,651 tons/square kilometer, calculating from the area of 
water and soil loss. In the Hanzhong Region, there are over 288 large and 
small tributaries of the Han Jiang. A record of the suspended load in the 
25 years (from 1956 to 1980) of the Wuhou Hydrological Station in Mian 
County and the Yang County Hydrological Stations as well as the hydrological 
stations of the various major tributaries within the region shows that: within 
25 years, the load for the Wuhou Station was 19,512,000 tons, while the load 
of the major tributaries within the region totaled 54,735,000 tons. The 
combined total of the two was 151,247,000 tons. In the same period of time, 
the Yang County Stations at the lower reach recorded a load of 123,257,000 
tons. Thus, we can see that the susvended deposit on the plains of the 
Hanzhong Basin at least totals 27.99 million tons. In reality, we have not 
included the bed loan (no information) and the mud and sand that flow in from 
the samller tributaries and surface flows in the region. Thus, the mud and 
sand accretion load on the plains of the Hanzhong Basin is far greater than 
what is presented here. 


D. Water restriction by the projects has been excessive. 


In 1975, we organized a large-scale river harnessing project on the plains 
of the Hanzhong Basin. We built dykes on the two sides of the Han Jiang, 
narrowed the river course, and restrained the water in order to increase 
land area. The largest flood-diversion canal of the former river course 
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ot the Hanzhong and Nanzheng section was 2,730 meters wide. After 
harnessing, it was only 430 to 500 meiers wide, which was 60 percent narrower 
than the original river course, the narrowest being over 80 percent (see 
diagram 2). In some cases, arbitrary building of dykes in the middle of the 
river was carried out outside the plan, narrowing the river course to only 
360 meters. The excessive narrowing of the width of the flood-diversion 
canals inevitably undermined the "natural process of river bed development.” 


E. Inappropriate facilities have been set up on the washlands. 


in recent years, we have added large numbers of construction facilities on 
the washlands of the Han Jiang. The unsmooth flood diversion has intensified 
river bed accretion. We have separately built longitudinal dykes along the 
two banks of the river course of the Han Jiang at Shangshuiduan, Nanzheng and 
Hanzhong (see diagram 3). At the lower reach near the head of the dykes as 


well as between the longitudinal dykes and the river banks, tlood water has been 
diverted, the flow speed reduced, and mud and sand deposited. On the sandy shores, 


we have also built several concrete prefabrication plants. The workshops, 
production facilities and piled up prefabricated materials have seriously 
obstructed the water. In addition, plantation on the washlands and over- 
grown trees have increased the rate of roughness. 


F. The river bridge projects have been inappropriately launched. 


There are already four highway bridges at the upper reach of the Han Jiang. 
Some of the bridges are too low and others are too narrow for flood discharge. 
The problem of unsmooth flow eastward exists. According to the calculation 
of the Hanzhong Hydroelectric Bureau, the flood discharge volume of the 
Hanzhong Bridge in 1981 and 8665 cubic meters/second, the corresponding water 
level being 508.44 meters. With the same flow volume, the water level in 
1962 would have been at 507.55 meters. This indicated that the water level 
in the former case was 0.89 meters higher. The swell at the Ximen Han Jiang 
Bridge in Mian County was 0.235 meters. In 1979, we built a stone arch 
bridge at Liuqiying over the Yan He, a tributary of the Han Jiang. In 1981, 
the tlood-discharge swell was 1.19 meters high. 


Another factor is the inappropriate piling of cubage of excavation and waste 
residue from the road construction in this area (no statistics as yet). 

Put together, these factors constitute the unhealthy environmental problem 
in engineering geology--namely, the abnormal change in the “natural process 
of river bed development.” 

Ill. The Abnormal Changes of the "Natural Process 

of River Bed Development" in the Natural Environment 
of the Hanzhong Basin (Characteristics of the Problem) 


The abnormal changes of the "natural process of river bed development" in the 
Hanzhong Basin has become an unhealthy environmental problem in engineering 
geology, which is primarily manifested in the shift from river bed erosion 

to river bed accretion in some sections of the Han Jiang, resulting in the 
swell of flood and the extension of washlands. 
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Diagram 2 Sketch M 
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Diagram 3 Sketch Map 
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Diagram 4 Cross Section of River Bed Deposits of the 
Han Jiang from Chenggu's Hejiacun to 


Longwangmiao 
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Diagram 5 Cross Section of River Bed Deposits of the 
Han Jiang from Chenjiaba to Longwangmiao 
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Diagram 6 The Three Flood Levels at the Chenjiaba to 
Longwangmiao Section of the Han Jiang 

















Diagram 7 Sketch Map of the Breach in the Dam at the 
Jiangwan to Longwangmiao Section in Chenggu 
(August 1981) 


























212 











Table 1 


Changes in the Washout and Accretion of 


the Main River Bed in the Hanzhong and 
Nanzheng Sections of the Han Jiang 



























































Cross Se.tun , Henche«| 
view is3 Dinagehes |Stoospeng | TReyinr gg, PAs aj] Meepabe [iberpe peg (tesian| Kinda | Arnpartn 
toognt 4924 Ise1.25 511.86 | 606.29 | SO1.92 | 502.72 | 500.05 | 497.80 | 493.88 | 491.56 | 87.65 | 487.00 
the 199 1511.25) 510.59 | 506.46 | 501.36 | S02.29 | 490.27 | 497.57 | 493.05 | 401.27 ass.ss | 187.03 
Raew 
— paar oepe -3.0 | -1.05 | -1.79 | -0.56 | -0.43 | -0.82/ -0.63 +0.0r| -0.19 10.88 | £0.03 
Table 2 Average Changes in the Washout and Accretion 
of the River Bed in the Chenggu Section of 
the Kan Jiang 
Cress Section View Chenyss ba Lenmyyreen Sige pm hanywam ena loepcnc 
Average herght «+ accret«., (a) - 
Cation & | acl ccernes 1.82 | -0.06 1.28 0.05 1.16 1.33 
. # aactet 
anion ae Sea ; -0.07 0.10 | -o.28 0.09 0.20 0.89 
a6 vare ? Pont etean t™ 
Averay® He.ght ¢F eaere 
in ids gar 1865 1.43] 0.06 | 0.90 | 0.16 26 | 2.22 





























Table 3 Changes in the Washlands of the Hanzhong Basin 
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Table 4 The Flow Volume of the Floods at the 


Hanzhong Bridge in History 





Time of Flood | 





’ 


Year Month | Day 


' 
’ 


Flow Volume 
(cubic meters 
per second) 


Explanation 





1949 


1962 


1981 





8 





20 


19 


22 





10620 


9430 


8660 











Results of the "Verified Reference” 
of the Investigation by the Chang 
Jiang Basin Planning Office 


Quoted from the results of the 
Hydrological Calculations in the 
Han Jiang Plan in 1970 


The Measured Flow Volume of the 
Hydrological Station and the Flood 
Diversion Flow Volume at Duan/jiaying 





Table 5 The Water Tables for the Three Major Floods 
of the Han Jiang in the Hanzhong, Nanzheng 
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shy’ 10.6 12.26) 1.61) 2.09 
Zhengsnc : 0.97 1.63 
Mee anny fe dy 44) -0.% 0.89 
Wthyray ing , 48) (0.02 9.77 
Wee)-aba 5. 71 0.73 1.” 
Chempayiry . . , 0.46 1.10 
Fatccran 96. 71)495. 97.527) 06.81 1.80 
Kinde %. 08.97 ~0.6 1.29 
Anypod= |492.57/600. 991092. 06) 0.99 | 2.03 
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Famywer 1480.50/480.01/681.65 1.15) 1.66 
Cheng 4e l478.05)476. 85/478.01| -0. 08 1.46 
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Along with economic development, arci ial ivicties involve a broader region, 


a larger scale, a more profound depth a i greater oumber of factors, sore 
intensely and conspicuously causing the a>nonr zes in the ecological 
balance and the geological “natural! ; , moth in the direction and the 
extent of development. The primary mani: jon is in the change in the 
engineering geological environment, which may be beneficial toward mankind's 
production, livelihood and survival. Or, inversely, the changes may pose 

a harmful threat. The primary task o: environmental engineering geology is 
to expose the law of occurrence and develop tf a geological environment 
to rationally develop and utilize the geological euvironment so that it 
will change in a direction that wil! favor an ecological balance, normal 
production, healthy livelihood and safe survival. It should pievent and 


restrict its harmful aspects. This means we must be able to forsee the 
possible changes in the geological environment that are brought about by 


artificial activities. In putting forth for the first time the 
environmental problem in engineering geology ot the Hanzhong Basin, che 
author has analyzed and studied the problem of the impact of artificial 
activities on the geological environment of that region, primarily the un- 
favorable changes that undermined the “natural process of river bed develop- 
went,” which have obviously intensified the i lood disasters of that region. 
The construction projects and production activities in the upper reach of the 
Han Jiang should be carried out according to the ecological balance and 
geological law of “natural process” of that region. In order to reduce and 
prevent flood disasters in this region, besides adopting effective engineer- 
ing measures, we must emphasize the increase in the rate of forest covering 
in order to prevent and treat the undermining of slopes, reduce water and 
soil loss, transform water restriction projects, clean up facilities on the 


washlands, and readjust the river bridge projects. 


The environment for engineering geolory, r che most part, is not the ground 
or realm that involves a single project or activity. It is not a zone that 
can be developed, utilized, transformed ond controlled by a sector. Thus, 

in order to effectively develop, utiliz . transform and control the 
geological environment, besides obsi ~ving the ecological balance and 
geological law of “natural process,” we must also strengthen socialist 
cooperation, and formulate the rules and regulations on the protection and 
utilization of the environment and resources [tor all, in order to prevent 


or minimize the occurrence of unhealthy environmental problems in engineering 
geology. The state environmental sciences organizations should put the study 
of environmental engineering geolosy on their daily agenda without delay and 
launch the work vigorously. 


The “natural process of river bed development” of the Han Jiang in the 
Hanzhong Basin has been unde~nined. The accretion of river bed, the 
extension of washlands and the swelling of tlood have become unhealthy 


environmental problems in engineering geology of that region. Lnversely, that 
region is also attempting to weaken these unhealthy and harmful environmental 








engineering geological problems. The reservoir which has been built has been 
effective in retarding, weakening and crossing the flood. At the same time, 
it has played the role of washing and cleaning up aggradation in the lower 
reach of the dam. The Shimen Reservoir on the Bao He, which originally did 
not shoulder the task of flood control, has retarded 35 million cubic meters 
of tlood during the flood on 21 August 1981, weakened the flood by 1510 cubic 
meters/second, and crossed the flood for approximately 4 hours. This has 
greately reduced the flood disaster of the lower reach. During ordinary times, 
the discharge of reservoir water can also wash away a portion of the mud and 
sand deposits. To prevent or cut down the unhealthy environmental problems 
in engineering geology of the Hanzhong Basin, we can build dams on an 
appropriate scale. This way, we can even attain the goal of rationally and 
comprehensively utilizing water conservancy resources. 
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ORG: Computer Division, Wuhan Science and Technology Center 
TITLE: "A New Approach to Organizing Microinstructions in Firmware 
Engineering” 


SOURCE: Beijing DIANZI XUEBAO [ACTA ELECTRONICA SINICA] in Chinese No 4, 
Jul 84 pp 1-6 


TEXT OF ENGLISH ABSTRACT: Starting from the hardware configuration of the 
computer, a variety of hierarchies of control information at the micro- 
programming level is considered, the formal definition of microoperations is 
developed and the microinstructions are organized based on the physical 
parallelism between microoperations. Such microinstructions are complete and 
full in describing the computer inherent parallelism. Therefore, they can be 
used as microprogram computing resources by microprogrammers and are 
integrated. Two types of parallelism, physical and logical, are distinguished. 
The identification of the physical parallelism and the detection of resource 
conflicts not at the microprogram level but at the microinstruction level are 
useful for increasing the flexibility of microprogramming and the efficiency 
of microprograms, and for realizing the project of high level microprogramming 
languages. 
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TITLE: "Study of a New FFT Algorithm with Minimun Complex Coefficients” 


SOURCE: Beijing DIANZI XUEBAO [ACTA ELECTRONICA SINICA] in Chinese No 4, 
Jul 84 pp 35-42 


TEXT OF ENGLISH ABSTRACT: G. Bruun's new FFT algorithm with a minima of 
complex coefficients is studied. A formla for the real coefficients’ 
recurrence is derived, and an output-indexing method is proposed. The 
algorithm is programmed and computer-simulated, and the effects of finite 
register length on the algorithm's realization are analyzed. 
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TITLE: “Optimum Method of Power Division for Multisubcarrier Narrowband 
Phase-modulated System’ 


SOURCE: Beijing DIANZI XUEBAO [ACTA ELECTRONICA SINICA] in Chinese No 4, 
Jul 84 pp 99-103 


TEXT OF ENGLISH ABSTRACT: An optimization criterion based on analyzing the 
power ratio between the carrier and the various subcarriers in the narrowband 
phase-modulated system is derived with and without a square-wave and K 
Sinusoidal subcarriers. This method has been applied to astronomic satellite 
design in the Chinese Academy of Sciences successfully. 
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TITLE: “A Study of Acquisition Behavior for Second-order Phase-locked 
Loop” 


SOURCE: Beijing DIANZI XUEBAO [ACTA ELECTRONICA SINICA] in Chinese No 4, 
Jul 84 pp 21-28 


TEXT OF ENGLISH ABSTRACT: A new method is presented for analyzing the 
acquisition behavior of second-order PLL with sinusoidal phase detector in 
the absence of noise. Based on solving approximately the nonlinear differ- 
ential equation for the second-order PLL with perfect integrating filter, 
the approximate derivative of the decay time with respect to the frequency 
error is found. Then the results obtained are expanded to the second-order 
PLL with imperfect integrating filter, thus obtaining the expressions of the 
pull~in range and some approximate formlae for calculating the acquisition 
time for the various second-order PLL. 
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TITLE: “Tearing Method for Fault Diagnosis in Analog Circuits" 
SOURCE: Beijing DIANZI XUEBAO [ACTA ELECTRONICA SINICA} in Chinese No 4, 


Jul 84 p 28-34 


TEXT OF ENGLISH ABSTRACT: A new diagnosis method for analog circuits, the 
tearing method, is presented. An indirect measurement terminal equation is 
developed. The subcircuit terminal is said to be measurable if m > m,, and 
the faulty branch's parameter is said to be calculable of m= be + 1. Several 
techniques and formlas for fault location are proposed based on consideration 
of the tolerances of the nonfaulty elements. This method is capable of fault 
diagnosis in parallel branches at a single test frequency. Fault diagnosis 

in ladder circuits are also discussed. 


222 








~ - 
- ectronieces 
= Ow be ee 





AUTHOR: ZHOU Yuanquan {0719 3293 3123] 
ORG: Beijing Institute of Special Mechanical and Electrical Devices 
TITLE: “A Bayesian Approach to Precision Growth" 


SOURCE: Beijing DIANZI XUEBAO [ACTA ELECTRONICA SINICA] in Chinese No 4, 
Jul 84 pp 51-56 


TEXT OF ENGLISH ABSTRACT: The problem of estimating the precision (or 
variance) of a product under development testing is considered from a 
Bayesian approach: m sets of precision trials are performed under conditions 
which lead to an ordering of precisions of h, < hz < ...< hg. The parameter 
of interest is hg, the final underlying precision of the product. The 
marginal posterior probability density function for hg is obtained when the 
conjugated type prior distribution without prior knowledge is assumed. An 
approximate solution is derived to meet the practical engineering needs, 

and the method is illustrated. 
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Cathodes" 
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ACTA ELECTRONICA SINICA] in Chinese No 4, 
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TEXT OF ENGLISH ABSTRACT: Types S and M impregnated dispenser cathodes wer: 
investigated using homemade soft X-ray appearance potential spectrometer 
(SXAPS), commercial X-ray photoelectron spectroscopy (XPS) and Auger electron 
spectroscopy (AES). The results indicate the presence of considerabl: 
differences between types S and M cathodes. It was found that in the 
activated type M cathode the barium and oxygen were coadsorbed on the surface 
while in the activated type S cathode the surface contained both barium and 
barium oxide. A new Auger parameter was recommended as a characteristic 
parameter in determining the chemical state of barium, including activated 
dispenser cathodes. The substrate surface of type M cathodes appears to 
consist of Os/Ru covered with W which has migrated out of the pores. A mode! 
surface of monolayer barium on W was used to examine the destructive effect 
of the beam current used in SXAPS. No evident destructive effect was observed. 
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SOURCE: Beijing DIANZI KUEBAO [ACTA ELECTRONICA SINICA} in Chinese 
Jul 84 pp 97-99 


TEXT OF ENGLISH ABSTRACT: A method of quasi-bel!l transform pseudo-color 
coding used in televisions is described. With this method one can make the 
pseudo-colors vary continuously as well as make the pseudo-color, correspond- 
ing to any given gray level, change abruptly and thus be an especially 

strong color. 


225 

















AUTHOR: QIAN Enrong [6929 1869 2837] 
CHEN Wanjun [7115 8001 6874) 


ORG : Both of Beijmg siectronic  u 
TITLE: “An Investigation of Secondary Electron Emission Properties of 
Diamonds” 


SOURCE: Beijing DIANZI XUVEBAO [ACTA ELECTRONICA SINICA] in Chinese No 4, 
Jul 84 pp 106-108 


TEXT OF ENGLISH ABSTRACT: An investigation of secondary electron emission 
properties of electrically conductive as well as highly thermally conductive 
Sintered diamond, electroplated synthetic diamond and natural diamond is 
described briefly. Of ali the materials, the diamond shows the most 
favorable results for depressed collector use. 
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TITLE: “Integrated Design of Circulator-parametric Amplifier” 
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SOURCE: Beijing DIANZI XUEBAO [ACTA ELECTRONICA SINICA] in Chinese No 4, 


Jul 84 pp 92-93 


~ 


TEXT OF ENGLISH ABSTRACT: A unified broadband parametric amplifier has been 
developed by means of circulator-parametric amplifier integration. Experimental 
results show that the integrated design can effectively and easily obtain 
broadband response and decrease insertion loss and noise as well. 
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ORG: GUO of the Central Iron and Steel Research Institute, Ministry of 
Metallurgical Industry, Beijing; HAN and YU both of the Research Institute, 
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TITLE: “Influence of Nb on Steady-state Creep Behavior of Ni-Cr-Ti Type 
Wrought Superalloy” 


SOURCE: Shenyang JINSHU XUEBAO [ACTA METALLURGICA SINICA) in Chinese No 5, 
Oct 84 pp A305-A312 


TEXT OF ENGLISH ABSTRACT: The distribution of Nb among y, ,' and carbide 
phases is found to be about 5:3:1 in the Ni-Cr-Ti type wrought superalloy of 
various Nb contents. With the increasing content of Nb, the stress-component, 
m, decreases and the apparent creep activation energy, app» increases and 


fulfills the expression: 
Lapp = 8 e&X/lge 


The grain size of the alloy and the stacking fault energy of the ) matrix may 
be decreased by the Nb added. The steady-state creep rate, (,, obeys the 
following relationship: - 6a 

fs * L YSFE 
The volume fraction, particle radius and long range order of the )'-phase may 


also be increased by the Nb added. If the effective stress (0-0,) is intro- 
duced to describe the stress relationship of the steady-state creep rate, the 
typical creep equation may be: 


Es - A Oy eee (co-op) exp(- SPP) 
where op is the average tensile stress opposite dislocation motion in creep. 


An observation of the thin foil specimens under TEM shows that the perfect 

dislocation 5{ 170) cutting y'-phase in glide plane (111) is resolved into two 

partial dislocations zl 121) and e211). The spacings of superlattice disloca- 
° 


tion pairs examined are about 100-165 A, which nearly fit in with the measured 
particle size of the y'-phase. 
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TITLE: “Cryogenic Properties and Paramagnetism-Antiferromagnetism Transition 
of a y~Fe-Mn-Al Alloy” 


SOURCE: Shenyang JINSHU XUEBAO [ACTA METALLURGICA SINICA] in Chinese No 5, 
Oct 84 pp A313-A32i 





EXT OF ENGLISH ABSTRACT: Studies were made of the cryogenic properties, 
structural stability and magnetism transition of a fcc y-Fe-Mn-Al alloy con- 
taining 25.6 percent Mn, 4.1 percent Al, 0.16 percent C and 0.27 percent Si, 
of which the strength, ductility and austenitic stability were satisfactory 
at the temperature range of 300 to 4 K. Its physical properties were 
determined as follows: lower magnetic susceptibility of about 34.6 x 10° 
to 22 x 10°" from 300 to 4 K; higher electric resistivity up to 105 bi-ca 
and lower cold contraction than conventional Fe-Cr-Ni austenitic steels. 

A peak value is presented on the plot of temperature T dependence of magnetic 
susceptibility , at 320 kh. The sign change of dy/dT shows the paramagnetisn- 
antiferromagnetism transition at which an anomaly of several physical proper- 
ties, such as clastic modulus, heat expansion, etc., accompanies. Furthermore, 
by an addition of Al to the Fe-Mn alloy, its Neei temperature may be markedly 
lowered. The magnetic susceptibility may increase to a greater value at Néel 
temperature. In comparison with AISI 300 Cr-Ni austenitic stainless steels, 
the y-Fe-Mn-Al alloy is characterized by both stable austenite and quite low 
magnetic susceptibility within the temperature range down from 20 to 4 K. 

It seems to be a potential construction material for superconducting magnet 
applications. 
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HAO Huiging [6787 1920 3237] 
XIAO Yaotian [5135 5069 1131] 


ORG: All of the Institute of Metal Research, Chinese Academy of Sciences, 
Shenyang 

TITLE: "Effect of Hot Salt Corrosion on Creep Rupture Behavior of a Ni-Base 
Superalloy" 


SOURCE: Shenyang JINSHU XUEBAO [ACTA METALLURGICA SINICA] in Chinese No 5, 
Oct 84 pp A365-A370 


TEXT OF ENGLISH ABSTRACT: A study was made of the corrosive effect of hot salt 
mix of Na,SO, and NaCl on the creep rupture life of a Ni-base superalloy. It 
was shown that for such a supe ~alloy the rupture life is shortened, the rupture 
elongation is reduced and the cr.» rupture curve is shifted toward the left 
when its specimens are coated with . mixture of 75 percent Na2,SO, and 25 percent 
NaCl layer and heatcd under test temperatures of 750 and 800°C. No marked in- 
fluence on creep rupture lives of specimens seemed to result either with 

90 percent Na,SO, + 10 percent NaCl under 750°C or with 95 percent Na,SO, + 

5 percent NaCl under 800°C. The susceptibility of the superalloy to hot salt 
corrosion increases when treated with electrolytic polishing. Observations 
under metalloscope, SEM and EMPA reveal that the effect of the hot salt 
corrosion on the creep rupture life of the superalloy is substantially due to 
the destroying of the protective oxide film on its surface, and then caused 

by oxidization along the grain boundaries under stress applied. Hence, the 
harmfulness of this corrosion effect may be affected by the surface conditions, 
salt composition and stress applied at elevated temperatures. 
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TITLE: “Underground Mining Method Adopted in Jinchuan Mine Areas" 


SOURCE: Beijing YOU KUANGYE [URANIUM MINING AND METALLURGY] in Chinese No 3, 
Aug 84 pp 1-10 


TEXT OF ENGLISH ABSTRACT: Jinchuan Nonferrous Metal Company is the largest 
nickel and cobalt producing base in China. There are four main mine areas. 

The first and second mine areas, including one open pit mine and two 
underground mines (i.e., Longshou Mine and No 2 Mine) have been developed. 

The ore and its countryrock are rather incompact. To develop such ore bodies, 
vertical shafts have been sunk and drifts advanced. The cut and fill methods 
have been used and mechanization in mining has been experimenting with trackless 
haulage and the introduction of mechanized equipment. 


Underground, 40 mm Cobi sandstone is mixed with cement pulp for the filling 
material in the filling system of the Longshou Mine, whereas in the No 2 Mine, 
3 mm ground sand produced from the rod mill is mixed with cement and a little 
water on the ground surface to a concentration of 78-80 percent for the 
pipelined filling material. These two filling methods have been effectively 
used and carried out under control in the controlling chamber. 
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AUTHOR: PENG Ruqing {1756 1172 3237) 
et al. 
OxG : None 
TITLE: “Recovery of Uranium by Thin Layer Leaching-lon Exchange-Magnesia 
Precipitation Process” 
SOURCE: Beijing YOU KUANGYE [URANIUM MINING AND METALLURGY] in Chinese No 3, 


Aug 84 pp 11-18 


TEXT OF ENGLISH ABSTRACT: A technological process of thin layer leaching- 
resin ion exchange-MgO precipitation for recovery of uranium from some 
crushed ore (U 0.125 percent) is proposed. Batch test results show that 

>94 percent of U extraction could be obtained and the total amount of sulfuric 
acid consumed was about 3.8 percent (by wt) of the sampled ore of -20 mm in 
Size. During the enlarged test, 5 kg of crushed ore of the preferred -10 mom 
size was well mixed with concentrated sulfuric acid followed by piling it up 
in a 984 column of 1 m in height, and then curing it for about 24 hr at 
i5-20°C. Uranium was extracted by way of percolation leaching in the column 
by spraying tap water. 


Compared with the conventional acid leaching process, the proposed process 
is technologically simpler and a smaller amount of waste liquor without Cl , 
NH, NOJZ, and organic matter, etc., has to be discharged. 


The leached solution was treated by ion exchange with 201 x 7 type strong base 
anionic resin followed by elution of the loaded resin with 1.5N H,S0,-100g/1 
MeSO as the eluting solution. Precipitation of uranium from the eluted 
solution was done in two stages. The preferred lime slurry (10 percent CaO) 
was used in the initial stage to attain pH 3.5 for 1 hr, followed by 
neutralization with magnesia slurry (15 percent MgO) for a final pH between 
8.0 and 8.5 for 6 hr at 15-20°C. Further stirring for 1 hr led to better 
precipitation. The magnesium diuranate product meets all specifications 

set by the Nuclear Industry Ministry. The tailings may be used to refill 
mined out areas, etc. 
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TITLE: "Treatment of Waste Water of Tailings Dam in Uranium Mill by Barium 
Chloride Precipitation" 


SOURCE: Beijing YOU KUANGYE [URANIUM MINING AND METALLURGY] in Chinese No 3, 
Aug 84 pp 25-30 


TEXT OF ENGLISH ABSTRACT: As a rule, some metallic cations like Mn(II or IV), 
Fe(III), Mg(II) or AL(III) are present to some extent in waste water from 
uranium milis. They can be advantageously utilized as precipitates of their 
hydroxides for decontamination of Ra due to their ability to flocculate and 

act as settling carriers to entrap microgranular Ba(Ra)SO, which has been 
coprecipitated by the treatment of waste water with barium chloride. If the 
concentrations of metallic cations in waste water are not adequate or not 

enough to be utilized to advantage, some inclined plate settlers or sand filters 
may be adopted for the removal of the suspended Ba(Ra)SO, in the waste water. 


According to the compositions of most waste water from uranium mills and 
results from scientific experiments, a basic combinatory process for treat- 
ment of waste water in tailings dams by barium chloride precipitation is 
presented. 
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TITLE: “Round Detections of Uranium Concentrations of Eluate Solutions in 
Some Mills" 





SOURCE: Beijing YOU KUANGYE [URANIUM MINING AND METALLURGY} in Chinese No 3, 
Aug 84 pp 39-42 


TEXT OF ENGLISH ABSTRACT: Having been used successfully in some uranium mills, 
a methed of round detections of uranium concentrations of four or fewer eluate 
streams is described by means of the Uranium Auto-Analyzer with four detectors, 
a more recent version of the FXY-222 Uranium Auto-Analyzer with a single 
detector manufactured by the Beijing Nuclear Instrument Factory. Detections 

of each round are set at 15 minute intervals. 





The precision of detection is +2.1 percent at 1.0 g/l U and #17 percent at 
107 mg/l U in terms of relative standard deviations. 
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AUTHOR: XU Wuyang [1776 2976 2254] 
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ORG : None 
TITLE: “Centralized Control of Resin-in-Pulp Process in Certain Uranium 
Mill” 


SOURCE: Beijing YOUKUANGYE [URANIUM MINING AND METALLURGY] in Chinese No 3, 
Aug 84 pp 43-49 


TEXT OF ENGLISH ABSTRACT: Automatic detection and centralized control devices 
of resin-in-pulp (RIP) process (the air stirring adsorption stages and fixed- 
bed elution stages) have been used in a certain mill. These have proved 
effective, satisfactory and dependable. The advantages are obvious in terms 
of true savings in operating cost, reagent economy, stabilization of opera- 
tion, better hydrometallurgical performances of the RIP process and fewer 
operators. 


Most instruments and control devices applied are of standard and commercially- 
available design. Some are indigenous ones, such as signalling alarm devices 
for sensing height of slurry and solution level in each contacting tank (also 
in each slurry-discharging chamber from which the slurry is lifted out of the 
chamber by air to the following adsorption stage) and in each eluting tank, 
respectively, followed by mostly manual finger-tip control by pneumatic means. 
More remote detection and control devices have also been used to position 
traversers. An FXY-222 Automatic Uranium Auto-Analyzer has been used for 
on-stream detection of uranium concentration of solution in the elution stage. 


It is pointed out that there is room for improvement in the centralized control 
of the RIP process. The electronic microcomputer control is likely to be used 
instead. 
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TITLE: "A Study of Migration of Li Ions in qg-LilO; Single Crystal Under an 
Electrostatic Field Applied Along the c-Axis by ®Li (n, a)t Nuclear Reaction" 


SOURCE: Beijing WULI XUEBAO [ACTA PHYSICA SINICA] in Chinese No 8, Aug 84 
pp 1149-1154 


TEXT OF ENGLISH ABSTRACT: Detailed information about the migration of Li 

ions under a DC electric field applied along the c-axis of an a-LilO; single 
crystal has been obtained by analyzing the spectrum of the nuclear reaction 

*Li (n, a)t in the single crystal bombarded by thermal neutrons. The migration 
of Li ions in the crystal can be continuously studied non-destructively by 

this method. The results show that the Li ions have migrated into the Al- 
electrode when 0.1 Columb of charge is accumulated and have penetrated the 
Al-electrode at 0.3 Columb. The relative density of the Li ions at various 
depths in the single crystal has also been measured and compared to different 
amounts of accumulated charge. 
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AUTHOR: PAN Shaohua [3382 1421 5478] 
HOU Meiying [0624 5019 5391] 


ORG : Both of the Institute of Physics, Chinese Academy of Sciences 


TITLE: “Electron Spin Randomization of Optically Pumped Alkali-atoms in 
the Spin Temperature Limit” 


SOURCE: Beijing WULI XUEBAO [ACTA PHYSICA SINICA] in Chinese No 8, Aug 84 
pp 1177-1181 


TEXT OF ENGLISH ABSTRACT: The behavior of electron spin randomization of 
optically pumped alkali-atoms in the spin temperature limit is treated 
theoretically in this article. Numerical solutions of the relaxation equation 
of motion are presented, and a generalized slowing down factor as a function 
of the polarization and nuclear spin is analyzed in detail. 
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TITLE: "The Influence of Cerium on Magnetic Properties of an Optimized 
ALN ICO. Al loy™ 


SOURCE: Changchun JILIN DAXVE ZIRAN KEXUE XUEBAO [ACTA SCIENTIARUM NATURALIUM 
UNIVERSITATIS JILINENSIS] in Chinese No 4, 5 Nov 84 pp 69-72 


TEXT OF ENGLISH ABSTRACT: In this paper we report that the adding of a swall 
amount of the rare earth element cerium to an optimized ALNICO, alloy from 

0.4 wf percent to 1.5 wt percent may have an influence on magnetic properties 
of the alloy. We show that there is a mast proper content of Ce, and we also 
show that the mixed rare earth elements shown can be useful additives as well. 
Through the metallographic observation and electron microscopic study of the 
precipitated phase, we have obtained a primary understanding of the microscopic 
mechanism of the action of Ce on this alloy. 
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TITLE: “Virtual Confocal Polarization Coupling Cavity Nd:YAG Q-Switching 
Laser” 


SOURCE: Changchun JILIN DAXUE ZIRAN KEXUE XUEBAO [ACTA SCIENTIARUM NATURALIUM 
UNIVERSITATIS JILINENSIS] in Chinese No 4, 5 Nov 84 pp 79-83 


TEXT OF ENGLISH ABSTRACT: A virtual confocal polarization coupling output 
cavity Nd:YAG pulsed repetition Q-switching laser with amplifier stage is 
studied and its design steps and experimental results are given in this 

paper. The output pulsed energy of the oscillator is 250 mJ, pulse width 

i2 ns, it has a TEM,, mode output, output pulsed energy with an amplifier stage 
is not less than 500 mJ, beam divergence is less than 0.5 mrad, and in near 
field the light spot intensity distribution is even and in far field it has a 
Gaussian distribution. 
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